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Series | Size (square) | Configuration® C#Stroke (m:lng JEL* Max(r\li;)rce T{ﬁl'ii'r'ﬁ:,‘;p
21000 | 21 mm (0.8-in) C/NC/EL 9-38.1 Up to = 200 2-44 1.5-40
28000 28 mm (1.1-in) C/NC/EL 12.7 - 63.5 | Upto =250 15-90 3-50
35000 35 mm (1.4-in) C/NC/EL 12.7-63.5 | Upto =~ 300 50 - 220 1.5-50
43000 43 mm (1.7-in) C/NC/EL 12.7 - 63.5 | Upto = 400 100 - 220 1.5 - 50
57000 | 57 mm (2.3-in) C/NC/EL 12.7-63.5 | Upto =500 300 - 890 4-50
87000 | 87 mm (3.4-in) C/NC/EL 12.7 - 63.5 | Upto = 500 400 - 2224 12.7 - 127
Series | Size (square) Configuration? C#Stroke (msg JEL* Max(r\li;)rce Tz;viecllfg:‘e)p
21000 | 21 mm (0.8-in) C/NC/EL 9-38.1 Up to = 200 10-75 2.5-40
28000 | 28 mm (1.1-in) C/NC/EL 12.7 -63.5 | Upto =250 30-1334 3-50
35000 | 35 mm (1.4-in) C/NC/EL 12.7 - 63.5 | Upto = 300 50 -220 4 15.8 - 127
43000 | 43 mm (1.7-in) C/NC/EL 12.7 - 63.5 | Upto = 400 50 - 337 15.8 - 127
57000 | 57 mm (2.3-in) C/NC/EL 12.7-63.5 | Upto=500 | 150-8904 12.7 - 127

4 Maximum force limited by bearing capabilities.

Size (square) {ﬁ'g;? Line?r:‘zt)roke Max Force TE;Viilﬁ:Sp Load Limits

35 mm (1.4-in) | 12.7 Up to 101.67 | 50 - 220 N (25 Ibs) 3-50 133 N (30 Ibs)

43 mm (1.7-in) 13 Up to 101.6T | 100-220 N (50 Ibs)| 1.5-50 222 N (50 Ibs)

1 Standard strokes: 25.4 mm (1-in.), 50.8 mm (2-in.) and 101.6 mm (4-in.).

Series O Size Configuration* ct SUELE SSTIQL“ Ma)(('l\:;)rce T?r:rviilr/z:;p
G4 19000 |20 mm (.79-in) C/NC/EL 14-31 | Upto =150 12 - 50 25-100
G4 25000 26 mm (1-in) C/NC/EL 13-31 | Upto =150 20-90 12.7 - 100
G4 37000 |36 mm (1.4-in) C/NC/EL 17-38 | Upto =150 30 - 260 12.7 - 100
LC15 15 mm (.59-in) C/EL 12.7 Up to = 60 7 20
(2)20000 |20 mm (.79-in) C/NC/EL 12.7 Up to = 150 3-35 25-100
(2)26000 26 mm (1-in) C/NC/EL |12.7-31| Upto = 150 10 - 80 6 - 100
36000 36 mm (1.4-in) C/NC/EL 15.5 Up to = 150 15 - 160 3-100
46000 46 mm (1.8-in) C/NC/EL 23.1 Up to = 200 20 - 260 12.7 - 400
# Configurations = Captive / Non-captive / External Linear Lead-screws
Type | Motor Leads '"p”&,‘[’,%')tage Current (RMS)/phase (1) ""E;‘;i}ﬁﬁ?,i?g
40105 Chopper 4 20 -40 2 2
44103 Chopper 4* 24 - 28 1 8
DCS4020 Chopper 4 24 - 40 2 2
DCM4826X Chopper 4 12- 48 2.6 64
DCM8028 Chopper 4/6/8 20-80E 2.8 256
DCM8055 Chopper 4/6/8 20-80E 5.5 256
* 5V motors only. E = For Europe — the max. input voltage must be limited to 70 VDC (CE regulations).
Series Type Inpu(':l\é?:l)tage Programming | Connector | I/O inputs - I/O outputs
IDEA DRIVE | Chopper | 12 - 75 VDC | Graphic User Interface |[USB/RS-485 8 opto-isolated
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Standard End Machining: Non-Captive and External Linear Actuators

Dimensions = mm [inches]

nikerd | AMETEK

Linear Actuators: Standard End Machining

ADVANCED MOTION SOLUTIONS

Cross Drilled Hole

Dim. 'A’ 0.25 Dim. 'C'+0.13 [0.005]
10.010] Dim. 'E' £0.13 0.13 [0.005]
[0.005]
Break Edge
D 0.25 [0.010]
< s max.
(I
.
AY
Dim. 'D' = 0.13 4 +0
m- [0.005] Dim. 'F' = 0.05 @Dim. 'B'_ g o5
. [0.002] [0.002]
Male Thread
Dim. 'A’ £0.25
[0.010]

Thread Callout

Break Edge 0.50 [0.020] max.

Female Thread

Dim. 'A' min.

\ Thread Callout

Screwdriver Slot

Dim. 'C'¢+0.13 [0.005]

 —
Dim. 'A' +0.25 [] 0.13 [0.005]
[0.010] Break Edge
0.25
[0.010]
max.
Dim. D' = 0.13 ‘0
[0.005] @Dim. ‘B 013
[0.0005]

Standard Break Edge

90° - 120°

A,
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Turned Journal

o 10
Dim. 'A' +0.25 @DIM B’ ¢.05
[0.010] [0.002]
[i2}
<
A
Break Edge 0.25 [0.010] max.
Hex Drive End
Dim. 'A’ 20.25
[0-010] @Dim. 'B'j‘g.w
l [0.005]
QN ()
| T
Square End
| @Dim. 'B' 0 13
Dim. 'A' 20.25 [0.005]
[0.010]
<
\ Break Edge 0.25
0.010] max.
Single Flat
Dim. 'C' +0.05
[0.002]
Dim. 'A' 20.25
[0.010]
§ ]
\
Dim. 'D' +0.25 Break Edge 0.25 @Dim. ‘B‘ 0 05
[0.010] [0.010] max. 0.002]
Double Flat
Dim. 'A' 20.25 Dim. 'C'+0.13 [0.005]
[0.010]

Dim. 'D' + 0.13
[0.005]

Break Edge 0.25
[0.010] max.

[0.002]

Ground Journal

Dim. 'A' +0.25
[0.010]

[16] @Dim. B 0013

O\/ ; [0.0005]

Break Edge 0.25 [0.010] max.
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Black Ice® Coating

Black Ice TFE coating is a hard coating that offers
exceptional durability in all types of environments, with
virtually any type of polymer lead-screw nut. Rather
than acting as a dry lubricant, Black Ice TFE is an
anti-friction coating whose surface properties displace
the metal to which its is applied. Though it is not
intended for use with metal or glass fiber reinforced
nuts, Black Ice TFE is bonded securely to the surface
of the lead-screw and can withstand abrasion from
contamination, rigid polymer systems, fluid
impingement and wash down applications.

Haydon® Super Slick Greases

Haydon offers a wide selection of greases designed to meet any application requirements. Please contact
Haydon Kerk Motion Solutions for assistance in selecting the most effective lubrication option.

Chemical Load
Grease Type Compat- Tel;npera- Carrying Comments Cost
ibility e Capacity e
] -20°C to ]
HSS-17 | Synthetic Hydrocarbon Good +125°C High Standard $
HSS-03 | Polyolester Good ;Sggéo Moderate g;n,{ g;?g K $
HSS-06 | Perfluoropolyether Best +625;g,(t;° Moderate E?]l:/?rgnm ents $3$
-80°C to Vacuum
HSS-16 | Perfluoropolyether Better +204°C Moderate compatible $$$
HSS-20 | Perfluoropolyether Best +6255°(§ict:o Moderate Eg;eatability $$%$

HSS-17

is a medium viscosity synthetic hydrocarbon grease thickened with lithium soap. It is fortified with EP (extreme
pressure) modifiers to increase load carrying capabilities and TFE to increase lubricity and reduce friction.
Rated temperature capacity is -20°C to +125°C.

HSS-03

is a light viscosity, polyolester based grease thickened with PTFE. It is an economical alternative to premium
PFPE (perfluoropolyether) types where low temperature performance is a primary requirement as it provides low
starting torque.

HSS-06

is a TFE thickened heavy viscosity perfluoropolyether grease. It is designed to operate in chemically harsh
environments and provides excellent operating properties for light to medium loads. Rated temperature capacity
is -65°C to +250°C. Standard on Hybrid Actuators.

HSS-16
is a perfluoropolyether grease developed for use in vacuum environments good to 4x10~'3 torr at 20°C.
Rated temperature capacity is -80°C to +204°C.

HSS-20
is an ultrafiltered version of HSS-06, meaning that the grease it put through a ‘cleaning’ process to remove
any particles greater than 35 microns in size. It is designed for use when accuracy and repeatability are of
utmost concern.
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Suppose you, as an engineer, are tasked to design a machine or part of a machine that requires precise linear
positioning. How would you go about accomplishing this? What is the most straightforward and effective method?

When students are trained in classic mechanical engineering, they are taught to construct a system using conventional
mechanical components to convert rotary into linear motion. Converting rotary to linear motion can be accomplished by several
mechanical means using a motor, rack and pinion, belt and pulley, and other mechanical linkages. The most effective way to
accomplish this rotary to linear motion, however, is within the motor itself.

//J¥¥ First, What Exactly Is a Stepper Motor-Based Linear Actuator?

A linear actuator is a device that develops a force and a motion through a straight line. A stepper motor-based linear actuator
uses a stepping motor as the source of rotary power. Inside the rotor, there’s a threaded precision nut instead of a shaft. The
shaft is replaced by a lead-screw. As the rotor turns (as in a conventional stepper motor), linear motion is achieved directly
through the nut and threaded screw. It makes sense to accomplish the rotary to linear conversion directly inside the motor, as
this approach greatly simplifies the design of rotary to linear applications. This allows high resolution and accuracy ideal for use in
applications where precision motion is required.

///J¥ Basic Components

Stepper Motor

Why use a stepper motor instead of a conventional rotary motor? Unlike other rotary motors, steppers are unique in that they
move a given amount of rotary motion for every electrical input pulse. This makes steppers a perfect solution for use in position-
ing applications. Depending on the type of stepper motor, our motors can achieve resolutions from 18 rotational degrees per step
to 0.9 rotational degrees per step. This unique “stepping” feature coupled with the characteristics of the lead-screw provides a
variety of very fine positioning resolutions

How Does the Stepper Motor Work?

Permanent magnet stepper motors incorporate a permanent magnet rotor, coil windings, and a steel stator capable of carrying
magnetic flux. Energizing a coil winding creates an electromagnetic field with a NORTH and SOUTH pole as shown in figure 1.

NPEEATAYAYAYATAYAN RS
Figure 1. Magnetic field created UUUUUUU

by energizing a coil winding
—{ L] ‘ —

The stator conducts the magnetic field and causes the permanent magnet rotor to align itself to the field. The stator magnetic
field can be altered by sequentially energizing and de-energizing the stator coils. This causes a “stepping” action and incremen-
tally moves the rotor resulting in angular motion.
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“One-Phase On” Stepping Sequence

Figure 2 illustrates a typical step sequence for a simplified 2 phase motor. In step 1, phase A of the 2 phase stator is energized.
This magnetically locks the rotor in the position shown, since unlike poles attract. When phase A is turned off and phase B is
turned on, the rotor moves 90° clockwise. In step 3, phase B is turned off and phase A is turned on but with the polarity reversed
from step 1. This causes another 90° rotation. In step 4, phase A is turned off and phase B is turned on, with polarity reversed
from step 2. Repeating this sequence causes the rotor to move clockwise in 90° steps.

Phase A Phase A
= =
s R
usen[ [ ]3] [ [Jrmsen prasen[ [T s[5 _[] Jonases
—~ —
Fii 2.0
Plf?:si On”:ti*pping EE? Step Et? Step
sequence for two Phase A Phase A
phase motor
“Two-Phase On” Phase A Phase A
Stepping Sequence g —
l s I
PhaseB| [] ] @ [ [[|erases  Prasen| || s|N-s|y [/ |phasen
Ui |/
EQ; EE?
PhaseA  Step 3 Phase A Step 4

“Two-Phase On” Stepping Sequence

A more common method of stepping is “two phase on” where both phases of the motor are always energized. However, only the
polarity of one phase is switched at a time, as shown in Figure 3. With two phase on stepping, the rotor aligns itself between the
“average” north and “average” south magnetic poles. Since both phases are always on, this method provides 41.4% more torque

than “one phase on” stepping.

Phﬂ A Phase A
/) S N \
Phase B| / / N @ S / / | Phase B Phase B "n%u" Phase B
\v, v, 4?0( = oy v v ,&0* v, v
N| &% s
Figure 3.“Two —$ Step 1 ] Step 2
Phase On”stepping Phase A Phase A
sequence for two
phase motor
PIE A
Et>
N
PhaseB|// S N //|PhaseB
A5 4?0 =~
%
A\ S| %
= Step 3
Phase A Phase A
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Lead-screw

STEPPER MOTOR
TUTORIAL

The acme lead-screw is a special type of screw that provides a linear force using the simple mechanical principle of the inclined
plane. Imagine a steel shaft with a ramp (inclined plane) wrapped around it. The mechanical advantage (force amplification) is
determined by the angle of the ramp which is a function of the lead, pitch, and diameter of the screw.

Lead — The axial distance a screw thread advances in a single revolution
Pitch — The axial distance measured between adjacent thread forms

The threads of the lead-screw allow a small rotational force to translate into a large load capability depending on the steepness
of the ramp (the thread lead). A small lead (more threads per inch) will provide a high force and resolution output. A large lead
(fewer threads) will provide a lower force, but a correspondingly higher linear speed from the same source of rotary power.

Examples of different
thread configurations:
Finer lead threads wiill
provide higher force but
lower speeds; Coarse lead
threads will provide higher
speeds but lower force.

Integrated Nut

Of equal, if not greater importance to the lead-screw is the nut that drives the screw. This nut is often imbedded in the rotor of the
stepping motor, which makes this actuator configuration unique from other rotary to linear techniques. The traditional nut material
is a bearing grade bronze which lends itself to the required machining of the internal threads. Bronze is a traditional compromise
between physical stability and lubricity. Compromise, however, is the key word since it excels at neither.

Friction Considerations
A much better material for a power nut in the linear actuator is a lubricated thermoplastic material. With the evolution of new

engineered plastics, the screw threads may now travel with a lower overall coefficient of friction. This is illustrated below
in Figure 4.

0.25 Figure 4.
c FRICTION
2 020+ EFFECTS
(8] R >0
2 Bronzz
C INTEAUS] Comparative friction
2 0154 effects of stainless
E steel on select rotor
o) materials
€ 010+ -
o Plastic
© Iihreads
=
8 0.05-+
(&

0

Dynamic
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Thermal Considerations

Given the data, it was clear that a plastic drive nut provides the lower coefficient of friction when compared with bronze. Unfor-
tunately, as good as the plastic is for threads, it is not stable enough for the bearing journals of a hybrid motor, which are critical
in the hybrid motor design. Under a continuous full load condition, plastic bearing journals can expand as much as 0.004’ where
brass will expand only 0.001” This is illustrated in Figure 5. In order to achieve the high performance characteristics of the step-
per motor, the design must maintain a stator-to-rotor airgap of only a few thousandths of an inch. This tight design requirement
demands thermally stable bearing journals.

0.006 0.152
Figure 5. g 0.005 -+ -+ 0.127 £
<
THERMAL 2 0.004 + . . - 0.102 E
EFFECT < Plastie s
§ 0.003+ -+ 0076 @
Linear thermal @ 8
expansion for 8 0.002 + —+ 0.051 b
1-inch (25.4 mm) X
samples 0.001 + Sran4a - 0.025
o +—++—+—+—+—+++++—+—+—+—+—t+ 0
60 80 100 120 140 160 180 200 220

(16) (27) (38) (49) (60) (71)  (82) (93) (104)
Temperature (°F / °C)

By injection molding plastic threads within a brass rotor assembly, both characteristics of low friction and high bearing journal
stability is achieved (see figure 6).

Metal Insert Plastic Threads
Figure 6.

POWER NUT
CONFIGURATION

Embedded in
Permanent Magnet
Rotor

Bearing Journals
Effects on Actuator Life

The result is a product with quiet operation, higher efficiencies, and higher life expectancies. Motor life is improved by 10 to 100
times over the traditional bronze nut configuration, as illustrated in the life test chart in figure 7.

60

Figure 7. ~ 50 e rlastic - 1.7 1/4-16-1. zt:rt..

2 Bronze - 23 1/4-16-1 start
LIFE TEST: S 40 1 Bronze - 17 1/4-32-1 start
BRONZE vs 3 30 :
PLASTIC %l T v Fhsiie= 1/4-16-% 3

2 5o NEEERTEEEEEY
Nuts used in Size 17 by e,

id Lil < 4 B -17
and 23 Hybrid Linear 10 B35 ein =S
0 ! = : .
0 1,000 10,000 100,000 1,000,000 10,000,000

Total Cycles - semilog scale
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Extending Actuator Life

With proper application consideration, Haydon linear actuators deliver up to 20 million cycles. Ultimately, motor fatigue and resul-
tant life are determined by each customer’s unique application.

There are some general guidelines that should be understood in order to insure maximum life. Ultimately, to determine
an actuator’s performance in a given system it’s best to perform testing in the final assembly in “field conditions” or in a setting
that closely approximates those conditions.

Since a stepper has no brushes to wear out, its life usually far exceeds that of other mechanical components of the
system. If a stepper does fail there are certain components which are likely to be involved. Bearings and lead-screw/nut interface
(in linear actuators) are typically the first components to experience fatigue. Required torque or thrust and operating environment
are the factors which affect these motor components.

Extensive testing has shown that motor life increases exponentially with reduced operating loads. Environmental factors
such as high humidity, exposure to harsh chemicals or gases, excessive dirt/debris, and heat will affect motor life. Mechanical
factors in the assembly such as side loading of the shaft (linear actuators) or an unbalanced load (rotary motors) will also affect
life.

Properly designing a system which minimizes these factors and also insuring the motor is operating within its electri-
cal specifications will ensure maximum motor life. The first step in maximizing life is choosing a motor which has a safety factor
of 2 or more. The second step is insuring the system is mechanically sound by minimizing side loading, unbalanced loads, and
impact loads. Also insure techniques to allow effective heat dissipation. Air flow around the motor or mounting which provides
some heat sinking are effective means to insure the motor operates at a safe temperature.

If these simple, yet effective guidelines are followed, the linear actuators will provide reliable operation over millions
of cycles.

Putting It All Together
Figure 8 below is a cross section drawing of a “captive” type linear actuator. Captive indicates that there is already an
anti-rotation mechanism built into the actuator through the use of a splined “anti-rotation” shaft and a “captive sleeve’

The “captive” configuration is ideal for use in precision liquid drawing/dispensing and proportional valve control.
Other forms of linear actuators are “non-captive” and “external linear” as pictured in Figures 9 and 10.

Figure 8.
TYPICAL
HYBRID LINEAR
ACTUATOR

Captive linear
stepping actuator
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Figure 9.

HYBRID LINEAR
ACTUATORS

Size 17 Series

(1.7-in / 43 mm square)
captive, non-captive and
external linear, available
in 1.8 and 0.9 rotational
degrees per step.

Figure 10.

CAN-STACK LINEAR
ACTUATORS

36000 Series (D 1.4-in / 36 mm)
Captive, external linear, non-captive available
in 15 and 7.5 rotational degrees per step.

All This Theory Is Good, But How Are They Sized?

Sizing a linear actuator is quite easy once you understand the basic needs of the application. The following is the minimum infor-
mation needed to begin sizing the proper device.

1) Linear force needed to move the load, expressed in Newtons (N)

2) Linear distance the load needs to be moved, expressed in meters (M)
3) Time required to move the load, expressed in seconds (s)

4) Table 1 (next page)

5) Performance curves illustrated in Haydon linear actuator catalogs

Power Requirements

The power required to meet the application is now calculated using the parameters above. This will allow the user to easily
choose the correct motor framesize needed.
(distance traveled in Meters) (force in Newtons)

Plinear = - - - = watts
(Time to travel the distance in Seconds)

Once the power is known in watts, choose the proper framesize of the actuator as listed in Table 1 (next page).

All stepper motor linear actuators require a drive to send the pulses to the motor. As seen in the table, the power for both an L/R
drive and a chopper drive is listed. Most applications today use an electronic chopper drive. Unless the application is battery
powered (as in a hand-held portable device), a chopper drive is highly recommended to get the maximum performance from the
linear actuator.
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Table 1. Frame Sizes and Performance Based On Required Output Power

After calculating the mechanical power needed to meet the application requirements, the linear velocity in inches per second is

calculated using the following equation.

Required travel distance (in)

Hybrid Single Stack
Max. Linear Power (watts)
Series Size | Max Force (N) Linear Trgvel Per Step L/R Drive Chopper Drive
(micron)
21000 8 44 1.5-40 0.3 0.37
28000 11 90 3-50 0.27 0.51
35000 14 220 1.5 -50 0.59 1.5
43000 17 220 1.5-50 1.02 2.31
57000 23 890 4-50 1.47 6
87000 34 2224 12.7 - 127 N/A 21.19
Hybrid Double Stack
Max. Linear Power (watts)
Series Size | Max Force (N) Linear {nr‘al‘éf‘l):f r Step L/R Drive Chopper Drive
21000 8 75 25-40 N/A 0.76
28000 11 133 3-50 N/A 1.14
35000 14 220 15.8 - 127 N/A 2.7
43000 17 337 15.8 - 127 N/A 4.62
57000 23 890 12.7 - 127 N/A 10.08
Can-Stack
Max. Linear Power (watts)
Series s(:rz;? Max Force (N) Linear ;I';a:\ét:;:;e r Step L/R Drive Chopper Drive
G4 19000 20 50 25 -100 0.17 0.35
G4 25000 26 90 12.7 - 100 0.26 0.53
G4 37000 36 260 12.7 -100 0.44 0.66
15000 15 7 20 0.025 0.03
Z20000 20 35 25 -100 0.09 0.23
Z26000 26 80 6 — 100 0.18 0.48
36000 36 160 3-100 0.23 0.51
46000 46 260 12.7 — 400 0.55 1.13
Velocity

STEPPER MOTOR
TUTORIAL

Velocity linear = =in/s

Time to achieve travel (s)
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Force vs Linear Velocity Curves

Once the required actuator framesize is determined and the linear velocity is calculated, the “force vs linear velocity curve” is
used to determine the proper resolution of the actuator lead-screw.

Figure 11. 180 = 800
160 4
FORCE vs '00012”@ 700
LINEAR VELOCITY 140 +Y (.0030)
SIZE 17 -+ 600
SERIES 43000 120 500
5 .00024” =
0.218 (5.54 mm) 21001 1 “9060) [x] s
lead-screw, 2 80l / T4° 2
Bipolar, Chopper Drive, S .00048” 300 2
% 1 .0121 T
100% Duty Cycle aih i (0121, ) ________________________________________________________________ Recommended
40 4 .00096” Load Limit —+ 200
—_— (.0243) [9]
1 .00192” 4100
20 (.0487) [r]
0 | | ; e — = 0
0 0.5 1 1.5 2 25 3 3.5
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Linear Velocity: in/sec. (mm/sec.)

Actuator Life

There are many variables that ultimately determine life of the actuator. The best way to predict life is through application testing,
which is highly recommended.

There is, however, a first approximation technique that can help estimate this value. The stepper motor prime mover
contains no brushes to wear out and also utilize precision long-life ball bearings. The main wear component is the power nut.
The number of cycles can be summarized as a function of load, as illustrated in Figure 12 below.

Figure 12. 120
100 4+
% RATED LOAD -
vs NUMBER OF £ 804
CYCLES t
9 60 4
Cycles on a standard E 40 4
stroke actuator
20+
0

1 100 10,000 1,000,000 1E+08
Number of Cycles

With proper application, Haydon linear actuators deliver up to 20 million cycles and Haydon rotary motors provide up to 25,000
hours of service. Ultimately motor fatigue and resultant life are determined by each customer’s unique application. The following
definitions are important for understanding motor life and fatigue.

Continuous Duty: Running a motor at its rated voltage.

25% Duty Cycle: Running a motor at double its rated power. The motor is “on” approximately 25% of the time. The
motor generates about 60% more output than at rated voltage. Note, duty cycle is not related to the load placed
on the motor. Also, there is a 50% reduction when using LC/LE15000 Series motors.

Life: A linear actuator’s life is the number of cycles that the motor is able to move at a prescribed load and maintain
step accuracy. Rotary motor life is the number of hours of operation. Life axis values should be halved for the LC/
LE 15000 Series actuators.

One Cycle: A linear actuator’s cycle consists of extending and retracting back to the original position.
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EXAMPLE #1
Application Requirements:

Required Force (Ibs) = 15 Ibs

Required Travel (inches) = 3in

Time To Achieve Travel (sec) = 6 sec

Desired Cycles = 1,000,000

Linear Velocity (in / sec) = 3in/6sec=0.5in/sec

Calculate the initial rated force based on required # of cycles:
Step 1:
Refer to Figure 12 and determine the % wear after 1,000,000 cycles.
This is indicated with the blue line in Figure 13 below.

120
Figure 13. 1004
LIFE EXPECTANCY % 80 4+
Cycles on a standard g 601
stroke actuator & 4L
20 +

0

1 100 10,000 1,000,000

Number of Cycles
Step 2:

100,000,000

As indicated in the chart, in order to get 1,000,000 cycles, a factor of 0.5 must be used when sizing the actuator.
The initial rated force required in order to meet the load after 1,000,000 cycles is therefore...

15Ibs /0.5 =30 Ibs
Step 3:
Convert Ibs to Newtons (N)
301Ibs/(0.2251Ibs/N) =133 N

Determine required travel in meters

3inx (0.0254 M/ in) = 0.0762 M

Choose the proper framesize actuator using the selector chart
Step 1:
Determine the required linear mechanical power in watts
P = (133 N x 0.0762 M) / 6 sec = 1.7 N-M / sec = 1.7 watts

linear —

Hybrid Single Stack

Step 2:

Use Table 1 to determine the correct Max. Linear Power (watts)

frames!ze actuator. As dISCUS.SGd. Series Size | Max Force (N) Lg;a; .(rl::‘é::,:f r L/R Drive Chopper Drive

earlier in the paper, most applications

will use a chopper drive to supply the 21000 8 45 1.5-40 0.3 0.37

required input pulses_to the stepper 28000 11 % 550 027 051

motor. The 43000 (Size 17 Hybrid)

was chosen for this application, as 35000 14 220 1.5-50 0.59 15

highlighted in the “Hybrid Single

Stack?” section of Table 1. 43000 17 220 1.5-50 1.02 2.31
57000 23 880 4-50 1.47 6
87000 34 2200 12.7-127 N/A 21.19
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Determine the proper resolution using the “Force vs Linear Velocity” chart

As determined by the life calculation performed above, an initial load of 30 Ibs is to be moved at a velocity of 0.5 in/ sec. The
resulting lead-screw resolution required in the Size 17 hybrid motor is 0.00048” (J resolution), as indicated in figure 14 below.

180 800
160
—+ 700
Fi 14. .00012”
'gure a0\ Cooso) (V]
—+ 600
FORCE vs 120 4
LINEAR VELOCITY —+ 500
- 1 .00024” =
SIZE 17 100 oo (k] z
SERIES 43000 S 80 / 1400 g
o —+ =
o (o]
2 .00048”
©.218 (5.54 mm) 2 60 1 (.0121) —+ 300 *
lead-screw, e et Recommended |
Bipolar, Chopper Drive, 40 4 .00096” : Load Limit — 200
100% Duty Cycle " (el 00192" 100
20T —_— (.0487) [r]
0 . I e —— 0
0 0.5 1 1.5 2 2.5 3 3.5
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Speed: in./sec. (mm/sec.)

Verify selection by checking force at the required step rate

Earlier in the paper, it was discussed that the lead-screw advances based on the number of input steps to the motor. Haydon
performance curves are expressed in both “in/sec” (as illustrated in Figure 14) and also in “steps / sec” (Figure 15 below). As an
effective check, verify the selection by checking the force at the required step rate.

Resolution chosen 0.00048 in / step (“J” screw)
Reqd linear velocity 0.5in/sec
Req'd step rate (0.5in/sec) /(0.00048 in / step) = 1041 steps / sec
180 1 800
160 ] :00012” (.003048) [N ]
4 700
Figure 15. 140 1
00024 (.006096) [K | T 6%
FORCE vs 1204+ i i
PULSE RATE - 1500 _
SIZE 17 41004 =
SERIES 43000 2 80 1400 §
[3) T (<)
s .00048” (.012192) i
0.218 (5.54 mm) L g0l L] . ded 1300
lead-screw, e e M N ece _'!‘_'.‘.1.?_'? -_-?'- -----
Bipolar, Chopper Drive, 404 .00096”(.024384) [Q | Load Limit 200
100% Duty Cycle 201 00192"(048768) [R 1100
0 : : : : . 0
0 200 400 600 800 1000 1200 1400 1600 1800

Pulse Rate: steps/sec.

Figures 14 and 15 are good illustrations of how the pulses to the stepper motor
translate into linear motion through the lead-screw.
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EXAMPLE #2

Haydon Kerk Motion Solutions, Inc. offers a line of Double Stack Hybrid Actuators that are designed to meet the needs of higher
speed applications. This next example illustrates a typical situation where higher speed is required to perform the motion.

All other application requirements with the exception of the move velocity is unchanged from Example #1.

Application Requirements:

Required Force (lbs) = 15 Ibs

Required Travel (inches) = 3in

Time To Achieve Travel (sec) = 3 sec (modified application requirement)

Desired Cycles = 1,000,000

Linear Velocity (in / sec) = 3in/3sec=1.0in/sec (modified linear velocity)

Calculate the initial rated force based on required # of cycles:
Step 1:
Refer to Figure 10 and determine the % wear after 1,000,000 cycles. This is indicated with the blue line in Figure 11.
This will be identical to that shown in Sizing Example #1 because the number of desired cycles didn’'t change.

Step 2:
As indicated in Figure 11, in order to get 1,000,000 cycles, a factor of 0.5 must be used when sizing the actuator.
The initial force required in order to meet the load after 1,000,000 cycles is therefore...

15 Ibs / 0.5 = 30 Ibs (Unchanged from Example #1)

Step 3:
Convert Ibs to Newtons (N)
30 Ibs / (0.225 Ibs / N) = 133 N (Unchanged from Example #1)

Determine required travel in meters
3in x (0.0254 M/ in) = 0.0762 M ((Unchanged from Example #1)

Choose the proper framesize actuator using the selector chart

Step 1:
Determine the required linear mechanical power in watts

P inear = (133N x 0.0762M) / 3s = 3.4 N-M / s = 3.4 watts (This changed from 1.7 watts needed in Example #1)

As shown from the result above, the required output power increased by 100% due to the application requirement
change from a 6s Time to Achieve Travel (Example #1) to a 3s Time to Achieve Travel.

Step 2:

Assuming the mounting footprint is to remain unchanged (in this case, the Size 17 motor frame), using the Double
Stack version of the actuator would easily meet the application requirements. This is highlighted in the “Hybrid
Double Stack” section of Table 1.

Hybrid Double Stack
Max. Linear Power (watts)
Series Size | Max Force (N) CLCED Tra_vel FESE L/R Drive Chopper Drive
(micron)

21000 8 75 25-40 N/A 0.76
28000 11 133 3-50 N/A 1.14
35000 14 220 15.8 — 127 N/A 2.7
43000 17 337 15.8 — 127 N/A 4.62
57000 23 890 12.7 - 127 N/A 10.08
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Determine the proper resolution using the “Force vs Linear Velocity” chart

As determined by the life calculation performed above, an initial load of 30 Ibs is to be moved at a new velocity of 1.0 in/s. The

nkerd | AMETEK
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intercept falls under curve “C” The resulting lead-screw resolution required in the Size 17 double stack hybrid motor is 0.00125”
(C resolution), as indicated in Figure 16 below.

Figure 16.

FORCE vs

LINEAR VELOCITY
SIZE 17 DOUBLE
STACK

SERIES 43000

@.250 (6.35 mm)
lead-screw,

Bipolar, Chopper Drive,
100% Duty Cycle

Speed: in./sec. (mm/sec.)

Verify selection by checking force at the required step rate

As discussed earlier, Haydon motor performance curves are expressed in both “in/sec” and also in “steps/sec’” As an effective

check, verify the selection by checking the force at the required step rate.

Resolution chosen

0.00125 in / step (“C” screw)

Required linear velocity 1.0in/sec

Required step rate

(1.0in / sec) / (0.00125 in / step) = 800 steps / sec

The intercept of the required force and pulse rate (load point) is confirmed to fall under curve “C” as calculated.

Figure 17,

FORCE vs
PULSE RATE
SIZE 17 DOUBLE
STACK

SERIES 43000

g.250 (6.35 mm)
lead-screw,

Bipolar, Chopper Drive,
100% Duty Cycle

Force (Ibs.)

120

140 —
— 600
120 ¢
.000625” — 500
1001 \ (-0158)
-} 400
7 8071 Recommended
Qo B U YT
S Load Limit
2 60t :00125"¢ | [ 300
o (.0317)
m , ”
40 -+ .0025 —1 200
(. 0635)-
(00375;’ 005
1 ! 0953 ” i
20 (127) 100
0 T i i *!-L—r_-o
0 1 2
(25.4) (50.8) 76 2) 101 .6) 127 0) 152 4) 177 8) 203 2)

100 4

80 1

2]
o
|
T

40+

20 4+

.000625"
(.0158)

Recommended

Load Limit
.00125"

(.0317)

.0025"

(.0635)

T T T
100 200 400 600 800 1000 1200 1400 1600 1800

Pulse Rate: steps/sec.
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///J¥ Resolution, Accuracy, and Repeatability - What’s The Difference??

In any linear motion application, the subject of resolution, accuracy, and repeatability inevitability comes up. These terms have
very different meanings, but are in many cases, used interchangeably.

Resolution
This is defined as the incremental distance the actuator’s output shaft will extend per input pulse.

Resolution is expressed as inches/step. As seen in the curves above, resolutions are available in fractions or subfrac-
tions of an inch per step allowing very controlled linear motion.

Resolution = (screw lead) / (360 deg / step angle)

Example: Screw lead = 0.096-in / rev (inch / revolution)
Step angle = 1.8 deg / step

Actuator Resolution = (0.096 in / rev) / (360 deg / (1.8 deg / step) = 0.00048 in / step (use “J” screw)

Accuracy

The difference between the theoretical distance and the actual distance traveled. Due to manufacturing tolerances in the indi-
vidual components of the actuator, the actual travel will be slightly different. The tight design tolerances of the Haydon actuators
allow this error to be very small, but nevertheless, it exists. See Figure 18.

For a Haydon® hybrid linear actuator utilizing a screw with a 1-in lead, 360° of rotary motion will result in a theoretical
1-in stoke. In general, the tolerance of a Haydon Hybrid linear actuator with a 1-in move will be +/— 0.0005-in.

Repeatability

The range of positions attained when the actuator is commanded to approach the same target multiple times under identical
conditions.

Example:
Allow the actuator to extend a commanded distance from its home position (starting point). Measure and record this
distance and call it “x” Retract the actuator back to its home position. Command the actuator to repeatedly return to
the commanded distance “x” The differences between the actual distances traveled and “x” is the repeatability.

Repeatability

Figure 18.

ACCURACY and
REPEATABILITY

~—— Accuracy
///JY¥ Resonance

Stepper motors have a natural resonant frequency as a result of the motor being a spring-mass system. When the step
rate equals the motor’s natural frequency, there may be an audible change in noise made by the motor, as well as an increase in
vibration. The resonant point will vary with the application and load, but typically occurs somewhere between 100 and 250 steps
per second. In severe cases the motor may lose steps at the resonant frequency. Changing the step rate is the simplest means
of avoiding many problems related to resonance in a system. Also, half stepping or micro stepping usually reduces resonance
problems. When accelerating/decelerating to speed, the resonance zone should be passed through as quickly as possible.
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///J¥ Selecting The Proper Motor Checklist

In order to select the proper motor several factors must be considered. Is linear or rotary motion required? Following is
a list of some of the basic requirements to consider when choosing a motor. This will help determine the best choice of an actua-
tor or a rotary motor.

Rotary Motor

How much torque is required?

What is the duty cycle?

What is desired step angle?

What is the step rate or RPM?

Bipolar or unipolar coils?

Coil Voltage?

Detent or holding torque requirements?
Are there size restrictions?

What is anticipated life requirement?
Temperature of operating environment?
Sleeve or ball bearings?

Radial and axial load?

Type of driver?

Linear Actuator

How much force is required?

What is the duty cycle?

What is desired step increment?

What is the step rate or speed of travel?

Bipolar or unipolar coils?

Coil Voltage?

Must the screw hold position with power off or must it be
“backdrivable”with power off?

Are there size restrictions?

What is anticipated life requirement?

Temperature of operating environment?

Captive or non-captive shaft?

Type of driver?

///J¥ Drives

Stepper motors require some external electrical components in order to run. These components typically include a
power supply, logic sequencer, switching components and a clock pulse source to determine the step rate. Many commercially
available drives have integrated these components into a complete package. Some basic drive units have only the final power
stage without the controller electronics to generate the proper step sequencing.

Bipolar Drive

This is a very popular drive for a two phase bipolar motor having four leads. In a complete driver/controller the electron-
ics alternately reverse the current in each phase. The stepping sequence is shown on page 70.

Unipolar Drive

This drive requires a motor with a center-tap at each phase (6 leads). Instead of reversing the current in each phase, the
drive only has to switch current from one coil to the other in each phase (see page 70). The windings are such that this switching
reverses the magnetic fields within the motor. This option makes for a simpler drive but only half of the copper winding is used at
any one time. This results in approximately 30% less available torque in a rotary motor or force in a linear actuator as compared
to an equivalent bipolar motor.

L/R Drives

This type of drive is also referred to as a constant voltage drive. Many of these drives can be configured to run bipolar
or unipolar stepper motors. L/R stands for the electrical relationship of inductance (L) to resistance (R). Motor coil impedance vs.
step rate is determined by these parameters. The L/R drive should “match” the power supply output voltage to the motor coil volt-
age rating for continuous duty operation. Most published motor performance curves are based on full rated voltage applied at the
motor leads. Power supply output voltage level must be set high enough to account for electrical drops within the drive circuitry
for optimum continuous operation.

Performance levels of most steppers can be improved by increasing the applied voltage for shortened duty cycles. This
is typically referred to as “over-driving” the motor. When over-driving a motor, the operating cycle must have sufficient periodic off
time (no power applied) to prevent the motor temperature rise from exceeding the published specification.

Chopper Drives

A chopper drive allows a stepper motor to maintain greater torque or force at higher speeds than with an L/R drive. The
chopper drive is a constant current drive and is almost always the bipolar type. The chopper gets its name from the technique of
rapidly turning the output power on and off (chopping) to control motor current. For this setup, low impedance motor coils and the
maximum voltage power supply that can be used with the drive will deliver the best performance. As a general rule, to achieve
optimum performance, the recommended ratio between power supply and rated motor voltage is eight to one. An eight to one
ratio was used for the performance curves in this catalog.

Microstepping Drives

Many bipolar drives offer a feature called microstepping. Microstepping electronically divides a full step into smaller
steps. For instance, if one step of a linear actuator is 0.001 inch, this can be driven to have 10 microsteps per step. In this case,
one microstep would normally be 0.0001 inch. Microstepping effectively reduces the step increment of a motor. However, the
accuracy of each microstep has a larger percentage of error as compared to the accuracy of a full step. As with full steps, the
incremental errors of microsteps are non-cumulative.
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/IIY Summary

Stepper motors have been used in a wide array of applications for many years. With trends towards miniaturization,
computer control and cost reduction, “hybrid” style stepper motor actuators are being used in an ever increasing range of applica-
tions. In particular the use of linear actuators has rapidly expanded in recent years. These precise, reliable motors can be found
in many applications including blood analyzers and other medical instrumentation, automated stage lighting, imaging equipment,
HVAC equipment, valve control, printing equipment, X-Y tables, integrated chip manufacturing, inspection and test equipment.
This attractive technical solution eliminates the use of numerous components and the associated costs related to assembly, pur-
chasing, inventory, etc. The applications for these motors are only limited by the designer’s imagination.

//77¥ Terminology

Detent or residual torque: The torque required to rotate the motor’s output shaft with no current applied to the windings.

Drives: A term depicting the external electrical components to run a Stepper Motor System. This will include power supplies,
logic sequencers, switching components and usually a variable frequency pulse source to determine the step rate.

Dynamic torque: The torque generated by the motor at a given step rate. Dynamic torque can be represented by PULL IN
torque or PULL OUT torque.

Holding torque: The torque required to rotate the motor’s output shaft while the windings are energized with a steady state
D.C. current.

Inertia: The measure of a body’s resistance to acceleration or deceleration. Typically used in reference to the inertia of the
load to be moved by a motor or the inertia of a motor’s rotor.

Linear step increment: The linear travel movement generated by the lead-screw with each single step of the rotor.

Maximum temperature rise: Allowable increase in motor temperature by design. Motor temperature rise is caused by the
internal power dissipation of the motor as a function of load. This power dissipation is the sum total from I12R (copper loss), iron
(core) loss, and friction. The final motor temperature is the sum of the temperature rise and ambient temperature.

Pulse rate: The number of pulses per second (pps) applied to the windings of the motor. The pulse rate is equivalent to the
motor step rate.

Pulses per second (PPS): The number of steps that the motor takes in one second (sometimes called “steps per second”).
This is determined by the frequency of pulses produced by the motor drive.

Ramping: A drive technique to accelerate a given load from a low step rate, to a given maximum step rate and then to deceler-
ate to the initial step rate without the loss of steps.

Single step response: The time required for the motor to make one complete step.

Step: The angular rotation produced by the rotor each time the motor receives a pulse. For linear actuators a step translates to
a specific linear distance.

Step angle: The rotation of the rotor caused by each step, measured in degrees.
Steps per revolution: The total number of steps required for the rotor to rotate 360°.

Torque: The sum of the frictional load torque and inertial torque.
Pull out torque: The maximum torque the motor can deliver once the motor isrunning at constant speed. Since there
is no change in speed there is no inertial torque. Also, the kinetic energy stored in the rotor and load inertia help to
increase the pull out torque.
Pull in torque: The torque required to accelerate the rotor inertia and any rigidly attached external load up to
speed plus whatever friction torque must be overcome. Pull in torque, therefore, is always less than pull out torque.

Torque to inertia ratio: Holding torque divided by rotor inertia.
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HYBRID LINEAR ACTUATOR

STEPPER MOTORS

Size 23
Size 17 Double Stack
Double Stack 57 mm2; Size 17 IDEA Drive
43 n_1m2; 2.3-in.2 Double Stack
1.7in.2 43 mmz2;
1.7-in.2
Size 14
Double Stack
35 mm2;
1.4-in.2
) Size 34
Size 11 87 mm2;
. 28 mm2; Size 23 3.4-in.2
Size 11 1.1-in.2 57 mm2;
Double Stack 2.3in2
28 mmz; Size 17
1.1-in.2 Size 14 43 mm2;
35 mm2; 1.7-in.2
1.4-in.2
Size 8
21 mm2; Size 8 :
0.8-in.2  Double Stack IDSEiIz'\e[:g‘.’e
21 mmz2; .
; 2. 17.in.2
0.84in.2 43 mm2; 1.7-in.

Haydon Kerk Motion Solutions hybrid linear actuators open new avenues for equipment designers who
require high performance and exceptional endurance in a very small package. The various designs use a
proprietary manufacturing process, which incorporates engineering thermoplastics in the rotor drive nut and a
stainless steel lead-screw. This allows the motor to be much quieter, more efficient and more durable than the
v-thread and bronze nut configuration commonly used in other actuators. Motor life is improved more than 10 times
over the traditional bronze nut style — and it requires no maintenance and does not affect the cost. An additional
feature is the bearing preload adjustment which, unlike other designs, does not protrude from the motor
configuration commonly used in other actuators.

The hybrid actuators come in six sizes, from 21 mm square to 87 mm square. Each size has three designs
available — captive, non-captive and an external linear version. Haydon also offers a series of Double Stack
enhanced performance hybrid linear actuators available in sizes from 21 mm to 57 mm square. An integrated,
programmable IDEA™ Drive is available for the Size 17 (43 mm) hybrid and Double Stack hybrid motors.

There are 28 different travels per step available, from .00006 inch (.001524 mm) to .005 inch (.127 mm). Micro
stepping can be used for even finer resolution. Our 87 mm actuator delivers up to 500 pounds (2224 N) of force.

These linear actuators are ideal for applications requiring a combination of precise positioning, rapid motion
and long life.

Typical applications include X-Y tables, medical equipment, semiconductor handling, telecommunications
equipment, valve control, and numerous other uses. Sold at competitive prices, this product is an excellent value
for incorporation into your next project. In addition to standard configurations, Haydon Kerk Motion Solutions can
custom design these motors to meet your specific application needs. Lead time for standard prototype designs is
usually 2 to 3 days, and 4 to 6 weeks for production orders.
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Hybrid Linear Actuator: Bipolar and Unipolar Wiring

BIPOLAR
ED

R
. @
RED / WHITE
GREEN / WHITE
°
| GREEN +V

¢

+‘V
01 Q2 Q5 Q6
Q3 Q4 Q7 Q8

+V

UNIPOLAR

RED

[ ]
BLACK @9

fo e 1o

RED/WH

GREEN GRN/WH

Hybrid Linear Actuator: Bipolar and Unipolar Stepping Sequence

Bipolar Q2-Q3 Q1-Q4 Q6-Q7 Q5-Q8
Unipolar Q1 Q2 Q3 Q4
g Step ;
m O
= 1 ON OFF ON OFF O
g 2 OFF ON ON OFF g
$ 3 OFF ON OFF ON | K
4 ON OFF OFF ON *
1 ON OFF ON OFF

Note: Half stepping is accomplished by inserting an off state between transitioning phases.
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One of the world’s smallest linear actuators, the Size 8 precision
motor is a recent addition to our extensive, award winning
miniature stepper motor product line.

Equipment designers and
engineers now have an even more
compact option for their motion
applications. The Haydon® 21000
Series Size 8 linear actuator occu-
pies a minimal 0.8” (21 mm) space
and includes numerous patented
innovations that provide customers
high performance and endurance in
a very small package.

Three designs are available, captive,
non-captive and external linear ver-

Size 8
External
Linear

. L . Size 8
sions. The 2'1000 Series is available Non-Captive
in a wide variety of resolutions - from Shaft
0.00006” (.0015 mm) per step to
0.00157” (0.04 mm) per step. The Size 8
Size 8 actuator delivers thrust of up Captive Shaft
to 10 Ibs. (44 N).
Specifications
Size 8: 21 mm (0.8-in) Hybrid Linear Actuator (1.8° Step Angle) St::;g T;ﬁzg éss ::rg) g';dd‘z
Captive 21H4 - | - t inches mm L.D.
.00006 .0015* u*
Part No. | Non-captive 21F4 - | - T .000098* | .0025 | AA**
External Lin. E21H4 - - T .00012 .0030* N
Wiring Bipolar .00019 .005 AB
.00024 .006* K
Winding Voltage 2.5VDC 5VDC 7.5VDC 100039* o1 AC
Current (RMS)/phase A9 A 24 A 16 A .00048 .0121* J
Resistance/phase 51Q 20.4 Q 459 Q .00078 .02 AD
.00157* .04 AE
Inductance/phase 1.5 mH 5.0 mH 11.7 mH
*Values truncated
Power Consumption 2.45 W Total **TFE coating not available
Rotor Inertia 1.4 gcm? Standard motors are Class B
Insulation Cl ] rated for maximum temperature
nsulation Class Class B (Class F available) of 130°C.
Weight 1.50z (43 g)
Insulation Resistance 20 MO Special drive con&deratpns may
be necessary when leaving shaft

* Part numbering information on page 72.

71

fully extended or fully retracted.

HYBRID LINEAR ACTUATOR

STEPPER MOTORS



SHOLON H3dd3lS
HOLVNLOV HVANIT AldgAH

yi
Part Number ldent:flcatlon

Haydon Kerk Motion Solutions, Inc.

Identifying the Hybrid part number

codes when ordering

www.haydonkerkpittman.com

¥Haydo

Motion Solullons

nkerd | AMETEK

ADVANCED MOTION SOLUTIONS

Phone: 800 243 2715 « International: 203 756 7441

Bres-

www.HaydonKerkExpress.com
Standard products available 24-hrs.

E 21 H 4 AB -| 7.5 |=| 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . ) Resolution
only when designation F= 18 _ 4= Bipolar  paveystep 25=25VDC Stroke
using the Non-cap_tlve (4 wire) . _ 05 =5VDC Example: -910 = 1-in
following) 21 = 21000 H = 1.8° Captive U* =.00006-in 7.5 =75VDC (Refer to Stroke chart
) or External (-0015) on Captive motor series
A = A Coil (Series (use “E” or AA*= .000098-in  CustomV product page 73.)
(See AC numbers “K” Prefix (.0025) available _
Synchronous ~ represent for External N =.00012-in Suffix also
page 189) approximate version) (.0030) represents:
E - External width of motor AB = .00019-in 800 < Metri
body) = Metric
K = External (.005)
with 40° K =.00024-in -900 = External Linear
thread form (.006) with grease and
P = Proximity AC = .00039-in flanged nut
Sensor J = (6(2;348-in —-XXX = Proprietary
- '(.0121) suffix assigned to a
AD = .00078-in specific customer ap-
(.02) plication. The_identifier
AE = 00157in can apply to either a
(.04) standard or custom
part.
*TFE not available

72

NOTE: Dashes must be included in Part Number
(-) as shown above. For assistance or order
entry, call our engineering team at 203 756 7441.

ENCODERS and other
OPTIONAL ASSEMBLIES

also available
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Dimensional Drawings

International: 203 756 7441

Dimensions = (mm) inches . DIMENSION (28.2 MAX) - AR
[1.26460:36140] [” 98] | | STROKE "A" MAX 1.10 MAX RETRACTED
SQUARE
[6.00] (¢9 001 [e0a]; 1
236 1238 n
[
[20]
787 M3 x 0.5-6g THREAD o
TO WITHIN 06" (1.5MM) i
OF SHOULDER [3 96] n (®3.50)
L ®.138
0.00 4X M2 X 0.4 6g "
[‘6'00 o.osjj (2.4 mm) 0.094" FULL THREAD [};igfﬁﬁj— — S
.630+000 (304.8+3.2)
%9 002 "] /2"
STROKE | DIM. “A” | DIM. “B” | SUFFIX # it 1792
0.354 (9.0) 0437 (11.10) | 0.062 (1.58) | —904 meawe A
0.500 (12.7) |0.583 (14.81) | 0.208 (5.28) | —905 LEAD WIRES
0.750 (19.05) |0.833 (21.16) | 0.458 (11.63) | —907 o
1.000 (25.4) |1.083 (27.51) | 0.708 (17.98) -910
1.250 (31.8) |1.333 (33.86) | 0.958 (24.33) —-912
1.500 (38.1) |1.583 (40.21) | 1.208 (30.68) | —915
[101.60:0.76] -
4.000+.030 Non-Captl ve
15.40+0.10
[_606 . 004] [1.50:0.25] (28.2 MAX) Lead-screw
SQUARE ,059+.010 1.10 MAX
(0] a Dimensions = (mm) inches
o AL
l . Up to 6-in (152 mm)
[72;’; standard screw lengths.
' i Longer screw lengths
‘”JS@?&%,‘JQ?"’ I are available.
4X M2 X 0.4 6g M2 X 0.4 6g |:, £*0 :|
(2.4 MM) 0.094" TO WITHIN (.75) L L -005 1 (304.8412.7)
FULL THREAD .030"OF SHOULDER .630'f'ggg 12'¢1/2
. 4
#28 AWG
LEAD WIRES
(12.73.2)
1/2"+1/8"
- [101.60:0.76]
External Linear 40002030
) ) ) [1.50+0.25] (28.2 MAX)
Dimensions = (mm) inches 1059+.010 1.10 MAX
; (@13.56]10.140)
Up to 6-in (152 mm) REFERENCE — I
standard screw lengths. il
Longer screw lengths 1
are available. _||
T N m
o EXTERNAL LINEAR NUT JIL
[15.40+0.10] _
.606+.004 +0
SQUARE B [‘6-0.05]
+.000 7
15,68 630002 (304.8£12.7)
3X ¢.125 (3.17) ON ™ 625 1 12172
[20] @ .500 (12.7) BOLT CIRCLE [‘})9"70559 l Y
787 #sawG  /
LEAD WIRES
(12.7+3.2)
[ 1/2"+1/8"
[6.35] [2 54]
X088y =G
FULL THREAD
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Performance Curves

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715  International: 203 756 7441

FORCE vs. PULSE RATE

Chopper * Bipolar « 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
J .14 (3.56) Lead-screw

400 110
350 1 .00006” (.0015) *[ U |
300 1 .00012” (.0030)+E
~ 2501
8 z
g 200 + §
5 JRecommended 0N o
£ 150+ Load Limit -
.00024” (.0060)
100 (]
5o | 00048 (.0121)
0 I I I ! I I I I I I I 0
0O 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)
300 80
.000098” (.0025) *
250 4+ 470
” * -1 60
2004 w)
- +50
KT O - NN Recommended__ | =
8 150 1 Load Limit L 40 ﬂé
° o
“ ool ~~00039(01) Ls0
.00078” (.02) L 20
50 T .
~ 10
.00157” (.04) [AE
0 | L | 1 - — 1 1 O

| | | | | | ! | |
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Pulse Rate (full steps/sec.)

*Care should be taken when utilizing these screw pitches to ensure that the physical load limits of the motor are not exceeded.
Please consult the factory for advice in selecting the proper pitch for your application.

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up
to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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FORCE vs. LINEAR VELOCITY

Chopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
@ .14 (3.56) Lead-screw

180 50
180 e Recommended |
Load Limit
140 4 440
1201 00039”
=100 4 N .00048” T3 =
N 100 (.0121) <
g 80t 20 8
5 .00078” 120 o
40 + 10
.00157”
20} o)
0 | | | | — 0
0 0.5 1 15 2 2.5 3
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2)
Linear Velocity: in/sec (mm/sec)
400
.00006”*
350 .0015) III + 100
.000098” *
300 4 (-0025) 180
] .00012” *
250 0012+ (7] _
8 200 [AB] Te0s
200 .00019”* @
o
I T e S (008) — . Recommended | S
O 150 + .00024” Load Limit 440
(.0060)
100}
(K] 1 20
50 4
0 I I I I I I 0
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
(2.54) (5.08) (7.62) (10.16) (12.7) (15.24) (17.78)

Linear Velocity: in/sec (mm/sec)

*Care should be taken when utilizing these screw pitches to ensure that the physical load limits of the motor are not exceeded.
Please consult the factory for advice in selecting the proper pitch for your application.

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up
to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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Double Stack. Linear Actuator

Haydon Kerk Motion Solutions, Inc.

Motion Solutions'

YSHaydon(kerk’ | AMETEK

ADVANCED MOTION SOLUTIONS

www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Haydon® 21000 Series Size 8 Double Stack hybrid linear
actuators provide enhanced performance over a single stack.

Size 8 Double Stack models deliver
improved performance and new

linear motion design opportunities in a
20 mm frame size.

Three designs are available, captive,
non-captive and external linear versions.
The 21000 Series is available in a wide
variety of resolutions - from 0.000098 in
(.0025 mm) per step to 0.00157 in

(0.04 mm) per step. The Size 8 actuator
delivers thrust of up to 17 Ibs. (75 N).

Assembly options include:
Incremental encoders, proximity
sensors (captive types only),
anti-backlash and custom nuts,
and TFE coated lead-screws.

Size 8
Double Stack )
Captive Shaft Size 8
Double Stack
Non-Captive
Shaft

Size 8 Double
Stack External
Linear

Specifications
. . F . o Linear Travel / Step | Order
Size 8 Double Stack: 21 mm (0.8-in) Hybrid Linear Actuator (1.8° Step Angle) Screw ©.14-in(3.56 mm) cloge
Captive 21M4 -1 -t liGhies [ —
.000098* .0025 AA
Part No. | Non-captive 214 - - t .00012 .0030* N
External Lin. E21M4 - | - T .00019* .005 AB
Wiring Bipolar .00024 .006 K
.00039* 0.01 AC
Winding voltage 25VDC 5VDC 7.5VDC 100048 0121+ J
Current (RMS)/phase 1.32A .65 A 43 A .00078* .02 AD
Resistance/phase 19Q 77 Q 17.3 Q 00157 04 AE
*Values truncated
Inductance/phase 0.8 mH 3.2mH 6.1 mH
Power consumption 6.5 W Total
. . Standard motors are Class B
Rotor inertia 2.6 gcm?

Insulation Class

Class B (Class F available)

rated for maximum temperature
of 130°C.

Weight

2.4 0z (68 g)

Insulation resistance

20 MQ

T Part numbering information on page 77.

76

Special drive considerations may
be necessary when leaving shaft
fully extended or fully retracted.
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Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Identifying the Hybrid part number codes when ordering

Prefix
(include
only when
using the
following)

A = A Coil
(See AC
Synchronous
page 189)

E = External

K = External
with 40°
thread form

P = Proximity
Sensor

21 M 4 N —
Series Style Coils Code ID
number . Resolution
designation L= 18° ) 4 = Bipolar  pavel/step

Non-captive (4 wire)
21 = 21000 M = 1.8° Captive AA*=.000098-in

. or External (.0025)
(Series (use “E” or N =.00012-in
numbers “K” Prefix (.0030)
represent ap- for External AB = .00019-in
prommate version) (.005)
width of motor K = .00024-in
body) (.006)

AC = .00039-in
(.01)

J =.00048-in
(.0121)

AD =.00078-in
(.02)

AE = .00157-in
(.04)

*TFE not available

25 |—=| 910
Voltage Suffix
2,5=25VDC Stroke
05 =5VDC Example: =910 = 1-in

7.5=75VDC

Custom V
available

NOTE: Dashes must be included in Part Number
(-) as shown above. For assistance or order
entry, call our engineering team at 203 756 7441.

77

(Refer to Stroke chart
on Captive motor series
product page 78.)

Suffix also
represents:

-800 = Metric

-900 = External Linear
with grease and
flanged nut

—XXX = Proprietary
suffix assigned to a
specific customer
application. The
identifier can apply to
either a standard or
custom part.

ENCODERS and other
OPTIONAL ASSEMBLIES
also available

HYBRID LINEAR ACTUATOR

STEPPER MOTORS
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Double Stack Dlmensmnal Drawings

Haydon Kerk Motion Solutions, Inc. - www.haydonkerkpittman.com  Phone: 800 243 2715 ° International: 203 756 7441

Captive Lead-screw

Dimensions =in [ mm ] DIMENSION DIMENSION
N = ——=f=——[382MAX] —== "B"MAX
D.:b“éo:_.gi;f] [‘;-7"28] STROKE ——=| A"MAX (S0 MAX RETRACTED
SQUARE ’
[s.00] ($9.00) feod] oy 1
236 ®.354 238 A
= L
[20]
787 M3 x 0.5-6g THREAD o
TO WITHIN .06" (1.5MM) o
OF SHOULDER [3 96] I (@ 3.50)
?.156 -
L axm2x 0.4 69 Ddggfodfg] . ®.138
I:l 6.00 o.oo:l (2.4 mm) 0.094" FULL THREAD R
%005 g
.000 843,
@.630" 0 STROKE | DIM. “A” | DIM. “B” [SUFFIX # " By
0.354[9.00]|0.437[11.10]|0.000[ 0.00 ]| —904 /
0.500[ 12.7 1]/ 0.583[14.81]|0.011[ 0.28 ]| —905 #28 AWG
LEAD WIRES (12.743.2)
0.750[19.05]|0.833[21.16]|0.261[ 6.63]| —907 12182
1.000[ 25.4 1] 1.083[27.51]|0.511[1298] | —910
1.250[ 31.8 ]| 1.333[33.86]|0.761[19.33] | —912
1500[ 38.1]|1.583[40.21]|1.011[2568] | —-915
Non-Captive Lead-screw
Dimensions = in [ mm ] [101.6020.76] |
[15.40:0.10] [1.50:0.25] 4.000+.030
. 606,004 -500. f—— —
Upto6in SQUARE 0592010 [?85[21 m:ﬁl
(152 mm) . [30] Iy
standard [ 118 l I
screw lengths. [20] ]
Longer screw 787
(@ 1[3.56]0.140) i
lengths are REFERENCE i
available.
4XM2X 0.4 69 M2X 0.4 6g [1670.0s] A 3048212.7)
(2.4 M) 0.094" TO WITHIN (.75) L L -005 12'¢172"
FULL THREAD .030"OF SHOULDER 630*000 e
-.002 #28 AWG /!
LEAD WIRES
(12.7%3.2)
1/2"+1/8"
External [101.60:0.76]
i 4.000%.030 [1505025] : :
.5020. . 38.2 MAX -
Linear (@ [3.5610.140) 059:.010 1.50 MAX
Dimensions = in [ mm ] lr REFERENCE ] "U;
Upto6in |
(152 mm) r |
standard M
screw lengths. [15.4020.10] _XEXTERNAL LINEAR NUT J"‘
.606.004 1
Longer screw SQUARE ‘0
lengths are L %005
i +.000
available. [ 3X .125 (3.17) ON [19.05] | (1588) 6307 0o VI (30482127,
[26] @.500 (12.7) BOLT CIRCLE 750 625 , 12"£172"
787 l 21}
l #28 AWG
LEAD WIRES
(12.7£3.2)
[ 1/2'41/8
4X M2 X 0.4 6 1
2. 0. 091? 6.35 [2.54]
EUI‘.‘L'\T’II-'IVII?]EAD [.250:| I'_ .100
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Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

FORCE vs PULSE RATE cChopper ¢ Bipolar » 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage

O .14 (3.56) Lead-screw

450 1 120
1 *
00t 0.000098 in. (0.0025 mm) . oy 0
- 0.00019 in. (0.005 mm)* A lenna T
T 0.00012 in. (0.0030 mm) 190
300 + 0.00024 in. (0.006 mm) 480
N 250 4 +70
) 0.00039 in. (0.01 mm) 50
- 1
 200r 0.00048 in. (0.0121 mm) 1
T 1504 e 0.00078 in. (0.02 mm) [AD] |- 40
100 0.00157 in. (0.04 mm) | 30
T AE
| AE] 1 40
50 + 110
0 I ' i = 0
0 500 1000 1500 2000 2500
Pulse Rate: full steps/sec (mm/sec)
FORCE vs LINEAR VELOCITY
Chopper ¢ Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
g .14 (3.56) Lead-screw
450 1 120
400 + + 110
0.000098 in. (0.0025 mm)* Recommended 1100
350 + imi
0.00019 in. (0.005 mm)* [AB] Load Limit {90
300 - 0.00012 in. (0.0030 mm) * 1 80
T\l-\ 250 __- S/ “""“""“""""-""“"""""""-""“"""""""-""“""""-""“""“""""""“"—-— 70
e 0.00024 in. (0.006 mm)[ K| 60
S 2004
2 “,  0.00039 in. (0.01 mm) T°°
150 + o T 4 10
< 0.00048 in. (0.0121 mm)
100 4 : 130
0.00078 in. (0.02 mm) 20
50 0.00157 in. (0.04 mm) T
. Y% 410
0 ] ~ : —————— | 0
0 0.5[12.7] 1.0 [25.4] 1.5[38.1] 2.0 [50.8] 2.5[63.5]

Linear Velocity: in/sec (mm/sec)

*Care should be taken when utilizing these screw pitches to ensure that the physical load limits of the motor are not exceeded.

Please consult the factory for advice in selecting the proper pitch for your application.

Curves

Force (N)

Force (N)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up

to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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Haydon Kerk Motion Solutions, Inc. - www.haydonkerkpittman.com  Phone: 800 243 2715 ° International: 203 756 7441

Haydon® brand Size 11 hybrid linear actuators
offer compact, production-proven precision in motion.

The various patented designs deliver high
performance, opening avenues for equip-
ment designers who require performance and
endurance in a very small package.

Three designs are available, captive, Size 11
non-captive and external linear versions. The Captive Shaft
28000 Series is available in a wide variety of
resolutions - from 0.000125-in (.003175 mm)
per step to 0.002-in (.0508 mm) per step.

The Size 11 actuator delivers thrust of up
to 20 Ibs. (90 N).

Size 11
External
Linear

Size 11
Non-Captive
o . Shaft
Specifications
. . r U o Linear Travel / Step Order
Size 11: 28 mm (1.1-in) Hybrid Linear Actuator (1.8° Step Angle) Screw ©.1875(4.76mm) C|°ge
Captive 28H4 - or ot 28H6 - -t inches MM =
.000125 .0031* 7
Part No. | Non-captive 28F4 - -t 28F6 - -t 00025 | .0063* 9
External Lin. E28H4 - |- t E28H6 - | - T .0005 0127 3
- .001 .
Wiring Bipolar Unipolar** 0254 !
.002 .0508 2
Winding Voltage 2.1VDC 5VDC 12VDC 5VDC 12VDC *Values truncated
Current (RMS)/phase 1.0A 0.42A 0.18 A 0.42A 0.18 A Standard motors are Class B
Resistance/phase 21Q 1.9 Q 68.6 Q 1.9Q 68.6 Q rated for maximum
temperature of 130°C.
Inductance/phase 1.5 mH 6.7 mH 39.0 mH 3.3 mH 19.5 mH
Power Consumption 42W Special drive conS|derat|F>ns may
be necessary when leaving shaft
Rotor Inertia 9.0 gcm? fully extended or fully retracted.
Insulation Class Class B (Class F available)
Weight 4.2 0z (119 g)
Insulation Resistance 20 MQ

 Part numbering information on page 81
** Unipolar drive gives approximately 30% less thrust than bipolar drive.
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Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441
Identifying the Hybrid part number ®/Hayg E‘Wm
when orderin www. HaydonKerkExpress.com
codes en orde 9 Standard products available 24-hrs.
E 28 H 4 7 -| 05 |=| 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number B . Resolution B
only when designation F=18 ) 4 = Bipolar Travel/Step ~ 2:1=21VDC  Stroke ,
using the Non-captive (4 wire) (Bipolar  Example: -910 = 1-in
foIIO\?ving) 28 = 28000 H= 18°Captive 6= Unipolar 1 =.001-in only) (Refer to Stroke chart
. or External (6 wire) (.0254) 05 =5VDC on Captive motor series
A = A Coil I(nse”gs (use “E” or 2 =.002-in 12 =12VDC  product page 82.)
(See AC umboers “K” Prefix (.0508) Suffix al
Synchronous ~ "ePresent ap- for External 3 =.0005-in  CustomV e s:) .
page 189) pfcc;?éme;t; or version) (.0127)  available represents:
E = External ‘tl)vclnd )o oto 7 =.000125-in -800 = Metric
K = External Y (.0031) )
with 40° 9 =.00025-in -900 = External Linear
thread form (.0063) with grease and
P = Proximity flanged nut
s Sensor NOTE: Dashes must be included in Part Number —XXX = Proprietary
- Home (-) as shown above. For assistance or order suffix assigned to a
Switch entry, call our engineering team at 203 756 7441. specific customer ap-
ENCODERS and other plication. The identifier

OPTIONAL ASSEMBLIES  ¢anapplyto eithera
also available standard or custom

part.
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Captlve [28.2] _ [32.2 MAx] ___ DIMENSION
01.110 ~—1.268 MAX Y
Lead-screw RETRACTED
[23:1] [5.72] [2+.25] — |—
D.906+.004 225 [3.175] .079+.010
= %] & & 125
-.050 L . | —
+.000
9866002
r . - [
=< Dimensions = (mm) inches (71 [
) - M3 X 0.5 THREAD [4.76]
o - L @276 TO SHOULDER 14] 8 l @.188
5 FLAT 551
[ 4X (M2.50 X 0.45 DIMENSION "A" MAX 1 Goassizy
> . #26 AWG -5%12.
E THREAD X 2% ) .079 LEAD WIRES | 12"¢1/2"
> STROKE DIM. “A” DIM. “B” |SUFFIX # \é,\‘;\\
)
> 0.500 (12.7) | 0.806 (20.47)| .066 (1.68)] —905
Q 0.750 (19.05) | 1.056 (26.82)| .316 (8.03)| —907
E 1.00 (25.4) | 1.306 (33.17)| .566 (14.38) -910 [12.723.2]
a 1250 (31.75)| 1.556 (39.52)| .816 (20.73)] —912 1722178
= 1,500 (38.1)| 1.806 (45.87)|1.066 (27.08) -915 !
200 (50.8) | 2.306 (58.57)|1.566 (39.78)| —920
2500 (63.5)| 2.806 (71.27)|2.066 (52.48)| —925 Integrated connector
option, see page 117
Non-Captive [28.2] [101.6 £.76]
T oo 4.00+.03 -
Lead-screw g (230010l [200625) |\ 305 max] ]
O .906+.004 .079£.010 ] 1.268 MAX
[6.68]
Dimensions = (mm) inches -263 L B
Up to 8-in (203 mm)
standard screw lengths.
Longer screw lengths (M3 X 0.5 THREAD TO % Zgg]
are available. WITHIN 0.76) .030 OF T— —ﬁ
SHOULDER
4X (M2.50 X 0.45 [ 22 +000 #26 AWG || (304.8%12.7)
THREAD X 2% ) .079 + 000 LEAD WIRES 12"¢1/2"
9-866 7002
[12.7+3.2] Integrated connector
172 3‘”3 option, see page 117
E I [28.2] [101.722.76] . [32.2 MAX] _
xterna o1.110 4.00+.03 1.268 MAX
- [23.00+.10) [2£.25) —~ l—
Linear O .906:.004 .079+.010
Dimensions = (mm) inches l E
Up to 8-in (203 mm) S
AY
standard screw lengths. [4.76] I
Longer screw lengths i | @.188 ﬁ
are available. EXTERNAL /
LINEAR NUT [9.53] .00 1
4X (M2.50 X 0.45 = 375 L [22. 05
THREAD X 2% ) .079 _I +.000 (304.8412.7)
[19.05] | P86 002 _/ 12'¢1/2"
@.750 #26 AWG A
- [70-59313 LEAD WIRES Integrated
3X (@3.18) @.125 ON ! [ ] ) connector
(@12.7) @.500 BOLT CIRCLE [3.18] 1‘ 22;,?*‘3-'{' option, see
— —2s 12178 page 117
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FORCE vs. PULSE RATE cChopper * Bipolar » 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
J .187 (4.75) Lead-screw

25
1 100
ool 0001257 (.003175)
+ 80
.00025” (.00635) [ 9 ]
~ 154 —
2 +e60 £
= ” Q
= .0005” (.0127)[ 3 ] 8
2 104 &
2 140
.001” (.0254) [ 1 |
5 4 .
.002” (.0508)[ 2 | — 20
0 I I I I I I I y . 0
0 200 400 600 800 1000 1200 1400 1600 1800 2000
Pulse Rate: steps/sec.
FORCE vs. LINEAR VELOCITY
Chopper ¢ Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
@ .187 (4.75) Lead-screw
J- 100
.000125”
20 -, (-0031)
480
.00025”
15 - (.0063) o]
: | %2
S 0005” 8
8 101+ (.0127) (3] 5
o 440 W
L .001”
A (0254) ]
54
420
.002”
— (0508) 2 ]
0 I I I i I — 0
0 0.5 1 1.5 2 25 3 35
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Linear Velocity: in/sec (mm/sec)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up
to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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Haydon® Size 11 Double Stack hybrid linear actuators
for enhanced performance in motion control

Three designs are available, captive, non-captive and external
linear versions. The 28000 Series is available in a wide variety
of resolutions - from 0.000125-in (.003175 mm) per step to
0.002-in (.0508 mm) per step. The Size 11 actuator delivers

thrust of up to 30 Ibs. (133 N).

Specifications
Size 11 Double
Size 11: 28 mm (1.1-in) Double Stack Stack_
Hybrid Linear Actuator (1.8° Step Angle) Nonéﬁagtlve
a
Captive 28M4 - - t Size 11 Double Stack
Captive Shaft Size 11 Double
Part No. | Non-captive 28L4 - @ - 1 Stack External
Linear
External Lin. E28M4 -1 - t
Wirin Bipolar
9 P Linear Travel / Step | Order | Standard motors are
Winding Voltage 2.1VDC 5VDC 12VDC Screw ©.1875"(4.76mm) | Code | Class B rated for
inches mm I.D. | maximum
Current (RMS)/phase 19A 750 mA | 313 mA .000125 | .0031* 7 temperature of 130°C.
Resistance/phase 11Q 6.7 Q 34.8 Q .00025 .0063 9 Special drive consider-
Inductance/phase 1.1 mH 5.8 mH 35.6 mH -0005 0127 3 ations may be necessary
) 001 0254 1 when leaving shaft fully
Power Consumption 75 W Total .002 .0508 2 extended or fully retracted.
Rotor Inertia 13.5 gcm? *Values truncated
Insulation Class Class B (Class F available)
Weight 5.8 0z (180 g)
Insulation Resistance 20 MQ "ay,.'-" [mfe&fs"

T Part numbering information below.

www. HaydonKerkExpress.com
Standard products available 24-hrs.

Identifying the Hybrid part number codes when ordering

E 28 M 4 7 -=| 05 |=| 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . Resolution
: : L= 18° 4 = Bipolar Travel/Ste 2.1 =21VDC Stroke
only when designation Non-cantive (4 wire) /Step 05 —5VDC Example: 970 = 1-in
using the p
following) 28 = 28000 M = 1.8° Captive 1 =.001-in 12 =12VDC  (Refer to Stroke chart on
9 . or External (.0254) Captive motor series
A = A Coil ﬁzrf:rs (use “E” or 2 =.002-in Custom V product page 85.)
(See AC “K” Prefix (-0508? available .
Synchronous reprgse?t ap- for External 3 =.0005-in f:pf:':saellf?s ]
page 189) proximate version) (.0127) ’
E = External width of motor 7 =.000125-in -800 = Metric
K = External body) (.0031) . )
with 40° 9 =.00025-in —900 = External Linear with
thread form (.0063) grease and flanged nut
P = Proximity NOTE: Dashes must be included in Part Number -XXX = Proprietary suf-
Sensor () as shown above. For assistance or order fix assigned to a specific
S$= gomeh entry, call our engineering team at 203 756 7441. customer application. The
witc identifier can apply to either

ENCODERS and other
OPTIONAL ASSEMBLIES
also available
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Captive Lead-screw

Dimensions = (mm) inches

HYBRID LINEAR ACTUATOR
STEPPER MOTORS

46 MAX
ol i
+ —] |— DIMENSION "B" MAX —
o E?%%_:l.]é]o]‘t [262]5 .u%ftﬂu FULLY RETRACTED
o) & 2 -8 L
.000
®.866" e O _l_ -
~ I
F.?:\!i_ M3 X 0.5 THREAD = [¢[5]
4 L - 3 14, L .1 .188
(ﬁ ﬁ 1O SHOULDER GIE.SE:!I I —ﬁl
4X M2.50 X 0.45
THREAD X 2% DIMENSION "A" MAX —=|
STROKE DIM. “A” DIM. “B” |SUFFIX # /
050 (127)| 080 (205)| 0.09 (2.3)| -905 LEAD WIRES .
0.750 (19.05)| 1.05 (26.8)| 0.34 (8.6) — 907 5,\/\ (3?2'.'8;};:7)
1.00 (25.4) | 1.30 (33.17)| 0.59 (15.0) -910
Integrated 1250 (31.75)| 1.55 (39.5)| 0.84 (21.35) -912
connector 1.500 (38.1) [ 1.806 (45.87)| 1.09 (27.7) -915 []1;!2-3:]3/%!
option, see| 200 (50.8)|2.306 (58.57)| 159 (40.4)| —920
page 117 2500 (63.5)|2.806 (71.27)| 2.09 (53.1) -925 I
Non'capt’ve [28.2] [101.6:.8]
o 4,00+.03
Lea d'scr ew [23.002.10] [2.00:.25] __, [46 MAX]
0O .906+.004 .079+.010 1.81 MAX
Dimensions = (mm) inches 6.68 | _&
[263] —
Up to 6-in (152 mm) |
standard screw lengths.
Longer screw lengths 1_[4 76]
are available. 113 X 0.5 THREAD | ﬁ ®.188
SHOULDER —1
4X M2.5 X 0.45 (304.8%12.7)
THREAD X 2% #26 AWG 12"¢1/2"
LEAD WIRES
Integrated connector laraz)
option, see page 117 1/2':178"
Externa’ f28] l— [101.6£.76] [46 MAX]
- 01.102 4.0(‘):?63 1.811 MAX
23+.20) [2£.25] —=] [=—
Linear  laseo] i
Dimensions = (mm) inches — _ﬁl
Up to 6-in (152 mm) l N
standard screw lengths. j? S
Longer screw lengths [476] I N
are available. ®.188 ﬁ
4X M2.5 X 0.45 [9.53] .00
THREAD X 2% [19.05] [=-375 - [22 0| (304.8412.7)
®.750 1 .I @ .866* ggg LEAD WikES 12 ;L”z
Integrated [7.94]
connector — @3 [127%32]
option, see 3X (©3.18).125 ON, t 1721
page 117 (©12.7) .500 BOLT CIRCLE (18] i
125 —
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FORCE vs. PULSE RATE Cchopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
g .187 (4.75) Lead-screw

70
.000125" + 300
60 (.0031)
+ 250
50 4+
.00025 + 200
2 404 (.0063)[ 9] \ 3
.Q A d
S o
T OSSN Recommended T 190 &
° ( Load Limit e
'8
204 <+ 100
104 150
.002"” (.0508) | 2
0 ! I I I I I I L I 0
100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: steps/sec.
FORCE vs. LINEAR VELOCITY
Chopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
9 .187 (4.75) Lead-screw
80 3 350
.0001 25”
70 / (-0031) 1 300
60 -
-+ 250
.00025” E
- 50 4 (-0063) =
= —+200 £
2 40+ 8
q’ S
ol I T ooos7 (31 ] Recommended T 150 &
- (.0127) Load Limit
.001” 1 100
201 (.0254) III
104 - .002” -1 50
\& (0508) 2]
0 i i i I == ——_
0 0.5 1 1.5 2 2.5 3 3.5
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Linear Velocity: in/sec (mm/sec)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up
to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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Haydon® 35000 Series Size 14 hybrid
linear actuators have been improved to
provide higher force, longer life

and improved performance.

The various designs deliver exceptional

performance and new linear motion design

opportunities. Three designs are available,

captive, non-captive and external linear

versions. The 35000 Series is available in

a wide variety of resolutions - from 0.00012-

in (.003048 mm) per step to 0.00192-in Size 14

(.048768 mm) per step. The motors can also External Linear

be microstepped for even finer resolutions.

The Size 14 actuator delivers thrust of up to

50 Ibs. (222 N). Size 14
Non-Captive Shaft

Size 14
Captive Shaft

Specifications

Size 14: 35 mm (1.4-in) Hybrid Linear Actuator (1.8° Step Angle) Linear Travel / Step

Screw @ Order Screw @ Order
_ 218" (5.54 mm) Code| .250”(6.35 mm) Code
Captive 35H4 - - t 35H6 - | - T inches mm 1.D. inches mm &
Part No. | Non-captive P— " P —— 7 1[.00012].0030*] N [.00015625 [.0039*] P
c N . —.00024|.0060*| K | .0003125 |.0079*| A
xternal Lin. E35H4 -~ - E35H6 - - .00048].0121%| 4 | .000625 |.0158*| B
Wiring Bipolar Unipolar** .00096(.0243*| @ | .00125 [.0317*| C
Winding Voltage | 2.33VDC| 5VDC [12vDC| 5VDC | 12vDC |[-00192].0487"] R

Current (RMS)/phase | 125A | 057A |024A | 057A | 024A Values truncated

Resistance/phase 1.86 Q 8.8Q [|5050Q 8.80Q 50.5 Q Standard motors are Class B rated for
maximum temperature of 130°C.

Inductance/phase 28mH | 13mH |60 mH 6.5 mH 30 mH

: Special drive considerations may be
Power Consumption 5.7W necessary when leaving shatt fully extended
or fully retracted.

Rotor Inertia 16.0 gcm?
Insulation Class Class B (Class F available)
Weight 5.7 0z (162 g)
Insulation Resistance 20 MQ

T Part numbering information on page 88.
** Unipolar drive gives approximately 30% less thrust than bipolar drive.
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Part Number .ldentification

Haydon Kerk Motion Solutions, Inc.

Identifying the Hybrid part number

codes when ordering

E 35 H 4
Prefix Series Style Coils
(include number . .
only when designation =~ F= 18 4= Bipolar
using the Non-captive (4 wire)
following) 35 = 35000 H = 1.8° Captive 6 = Unipolar

. or External (6 wire)

A =A Cail (Series (use “E” or

(See AC numbers “K Prefix

Synchronous represgnt for External

page 189) apprommate version)
E = External width of motor J= 0.9°

body) .

K = External Non-captive

with 40° K = 0.9° Captive

thread form or External
P = Proximity (use “E” or

Sensor “K” Prefix
S = Home for External

Switch version)

88

www.haydonkerkpittman.com

Code ID
Resolution
Travel/Step

N =.00012-in
(.0030)
K =.00024-in
(.0060)
J = .00048-in
(.0121)
= .00096-in
(.0243)

(.0039)

(.0079)
=.000625-in
(.0158)
=.00125-in
(.0317)
=.00192-in
(.0478)
High
Resolution
U =.00006-in
(.0015)
V =.000078-in
(.00198)

} O W » v 0

=.00015625-in

=.0003125-in

Motion Solutions'

YSHaydon(kerk’ | AMETEK

ADVANCED MOTION SOLUTIONS

Phone: 800 243 2715 « International: 203 756 7441

gﬂaydﬂnﬁqpres
www.HaydonKerkExpress.com
Standard products available 24-hrs.

233 | -

Voltage

2.33 =2.33VDC
05 =5VDC
12 =12VDC

Custom V
available

910

Suffix

Stroke

Example: =910 = 1-in
(Refer to Stroke chart
on Captive motor series
product page 89.)

Suffix also
represents:

-800 = Metric

-900 = External Linear
with grease and
flanged nut

—XXX = Proprietary
suffix assigned to a
specific customer
application. The
identifier can apply to
either a standard or
custom part.

ENCODERS and other
OPTIONAL ASSEMBLIES
also available

NOTE: Dashes must be included in Part Number
() as shown above. For assistance or order
entry, call our engineering team at 203 756 7441.
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H e ::;gszé rr:))(() JEE— DIMENSION "B" MAX
cap tive SQUARE [9.3%%2] . (0436 MAX) FULLY RETRACYEE
" 1.352 MAX
26+0.10 MAX
Lead-screw . [x00 | [
[16.50] .080+.010

Dimensions = (mm) inches 650

[s73] e A‘ L] l
®) i
QRL i /; = (isA) 2218
’ M4 X 0.7 THREAD L 0
[
[0}

TO BE WITIgEIR(U.O.'SOlJé 5.88] (6.35) @.250

HYBRID LINEAR ACTUATOR
STEPPER MOTORS

OF SHOULI
0 625
22
4 X M3X0.5 THREAD [ -0-050] DIMENSION "A
.000 "A"
X3T(118) D.866% 002 - MAX "
STROKE | DIM. “A” | DIM. “B” |SUFFIX # 1
|H (304.8+12.7)
050 (12.7)| 0.82 (20.8)| 004 (1.0)| -905 12512
#26 AWG
0.750 (19.05) | 1.07 (27.2) | 0.29 (7.4) —907 LEAD WIRES
1.00 (25.4)| 1.32 (33.5)| 054 (137)| -910
1250 (31.8)| 1.57 (39.9)| 079 (20.1)| 912 Integratted
1.500 (38.1) | 1.82 (46.2) [ 1.04 (26.4)| -915 Cotf‘“ec or
2.00 (50.8)| 2.32 (58.9)|1.54 (39.1)| =—920 1 op |on,1s1,<§e
2.500 (63.5)| 2.82 (71.6)| 2.04 (51.8)| —-925 (12.723.2) page
1/2"+1/8"
= (35.2 MAX) - [101.6+.76]
Non-Captive o 06 max—— 00
Lead’scre w i [26+.10] | [2.032:0.25] 1.352 MAX
01.024+.004 032+ 0. -
—I I_ .080+.010 |
Dimensions = (mm) inches
.00]
22
. [ -.05) [7] r
Up to 10-in 0.866+000 276 l
(254 mm) standard ©-002
screw lengths. Longer
screw lengths are |
available. M4 X 0.7 THREAD TO WITHIN | _-|—|__ (5.54) @.218
.030 (.76) OF SHOULDER T0
(6.35) ©.250
4X M3 X 0.5 THREAD #26 AWG
X 3%3.0(118) LEAD WIRES / (304.84127)
12'41/2"
A }
Integrated connector
[uz.m.z]_f option, see page 117
1/2"+1/8"
[35.2MmAX]
" 01.386 MAX -
External [‘fl‘]gfgg;] (34.36 MAX) —]
'. H [26:0.10) St 1.352 MAX
near 01,024,004 [2.032+0.254]

.080£.010— | [©

Dimensions = —+— X —¢- - __I_L_

(mm) inches | l
Up to 10-in —@O
(254 mm) ol |
standard screw _ﬁ_ ' _¢_ (5.54; g.m | _-'_I—_
lengths. Longer Z (6.35) @250 pyrional LINEAR NUT [22_3_05] J :
screw lengths 4X M3 X 0.5 THREAD +.000 1
: ¥.118(3.0) B-8667 005 I
are available. SR [25.40] :
@1.000
#26 AWG _/‘v" (304.8%12.7)
l LEAD WIRES 124172
viM
o[127] Iy
500 + Integrated
[ connector
option, see
- page 117
. Deos] | [12.723.2)
.750 1/2"+1/8"
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140
FORCE vs. PULSE RATE T o00
* Chopper 1201 .00012”(.003048) [N |
* Bipolar oo 150
* 100% Duty Cycle .00024” (.006096) [K | 1 400
* 8:1 Motor Coil to Drive 9 80 z
Supply Voltage 0 .218 (5.54) = a0 8
Lead-screw > ¢ 601 S
S ].....;000487(012192) [ J | oo oo Recommended
w04 Load Limit 4 200
.00096” (.024384)[ Q |
2T ez 048768)|_| \ |
0 | 0
0 200 400 800 1000 1200 1400 1600 1800
Pulse Rate (full steps/sec)
80 =350
70 | .00015625” (.00396875) [ P | 1 ano
60 ;0003125
(-:0079375)[A | 150
J T I ore.... . Recommended
" Load Limit 4 200 g
0 .250 (6.35) = 4] 8
Lead-screw > 8 4150 &
S 30-} .000625” (.015875)[ B | hd
20l 4100
.00125” (.03175)
104 T 50
0 I I I I I I I . 0
0 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate (full steps/sec)
FORCE vs. LINEAR VELOCITY % P
e Chopper 1204 00012”
* Bipolar (.0030) (] -} 500
100 4
*100% Duty Cycle 1 400

¢ 8:1 Motor Coil to Drive
Supply Voltage 0 .218 (5.54)

80

.00024” E

Force (Ibs.)
[}
o
1
}
W
o
o
Force (N)

- .00048”
Lead-screw > (.0121) |I| ________________ Recommended
20 Load Limit —+ 200
] .00096”
(.0243) @ 100
20T .00192” T
(.0487) [(R]
0 f ; T t t ——0
0 0.5 1 1.5 2 2.5 3
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2)
Linear Velocity (in/sec [mm/sec])
@ .250 (6.35) 3 350
Lead-screw > -000156”
701, § (-0039) Ce] A 300
60 + ”
-0003125” 4]
; ; /. (:0079) Recommended | 20
NOTE: All chopper drive curves were created with a STV TR U O Lo s
5 volt motor and a 40 volt power supply. 2 oad Limit L 200 2
= 404 e
o
Ramping can increase the performance of a motor g a0l .000625” g | 150 9
either by increasing the top speed or getting a ' (.0158)
heavier load accelerated up to speed faster. Also, 20l 100
deceleration can be used to stop the motor without 100125"¢ ]
overshoot. 104 (.0317) -+ 50
; ; 0 f t f f T f f T f 0
W|_th L/R d_nves pegk for_ce _and speeds are reduced, 0 0.2 0.4 06 08 1 15 14 16 18 2
using a unipolar drive will yield a further 30% force (5.08) (10.16) (15.24) (20.32) (25.4) (30.48) (35.56) (40.64) (45.72) (50.8)
reduction. Linear Velocity (in/sec [mm/sec])
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The Haydon® 35000 Series Size 14, 0.9° high resolution motor

Compared to the standard resolution (1.8°) this motor has been engineered to precisely deliver reliable
high speed, force, up to 50 Ibs (222 N), as well as a full step movement as low as 1.5 microns.

Specifications
. . . S o Linear Travel / Step
Size 14: 35 mm (1.4-in) Hybrid Linear Actuator (0.9° Step Angle) Screw@  Order Screw O Order
: 218" (5.54 mm) Code | .250” (6.35 mm) Code
5 Captive 35K4 - | - T 35K6 - - T || inches mm  LD. inches( mnz 1.D.
art " * "
No. Non-captive 3544~ - t 3506 - - + ||.00006 | .0015*| U | .000078* |.00198*| V
£ L R R .00012 |.0030*| N [.00015625 |.0039* | P
xternal Lin. ESSK4N-NR- E35K6H-NE- 00024 |.0060*| K [.0003125 |.0079% | A
Wiring Bipolar Unipolar** .00048 | .0121*| J .000625 |.0158* | B
Winding Voltage | 2.33vDC | 5vDC | 12vDc | svDc | 12vpc |L:00096].0248"] Q
*Values truncated
Current (RMS)/phase| 1.25A 0.57 A 0.24 A 0.57 A 0.24 A . . . .
Special drive considerations may be
Resistance/phase 1.86 Q 8.8Q 50.5 Q 8.8 50.5Q necessary when leaving shaft fully
Inductance/phase 2.8 mH 13 mH 60 mH 6.5 mH 30 mH extended or fully retracted.
Power Consumption 57W NOTE: Refer to performance
Rotor Inert ) curves on page 100 for
otor Inertia 16 gcm codesN, K, J,Q,P A, B
Insulation Class Class B (Class F available)
Weight 5.7 0z (162 g) T Part numbering information on page 88.
- . ** Unipolar drive gives approximately
Insulation Resistance 20 MQ 30% less thrust than bipolar drive.
60
.00006" @ .218" (5.54) 250
FORCE vs. 50 (001524)[U] Lead-screw __Recommended T
Load Limit
PULSE RATE — Lo
40+
e Chopper _ .000078” _
* Bipolar 2, oo 1% $
* 100% Duty Cycle g o250 635 - §
* 8:1 Motor Coil to Drive “ 20 T
Supply Voltage
104 =+ 50
— with two available
lead-screw diameters 0 1 : : : : : : : : -0
100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate (full steps/sec) NOTE: All chopper drive
curves were created with a
5 volt motor and a 40 volt
45 200 power supply.
g 1 180
FORCE vs. 0T (:ggggg@@ 160 Ramping can increase the
LINEAR 354 0 .218” (5.54) T performance of a motor
Lead-screw -1 140 either by increasing the
VELOCITY __ 80 4 450 . top speed or getting a
e Chopper @ e— £ heavier load accelerated
o Ri PP % 2T '888%3) T19 8  up to speed faster. Also,
Bipolar g 201 @ .250” (6.35) 480 £ deceleration can be used
* 100% Duty Cycle w Lead-screw 1o to stop the motor without
* 8:1 Motor Coil to Drive 15 1o overshoot.
Supply Voltage 10 420 With L/R drives peak force
; ; . . | | | | and speeds are reduced,
— with two available 0 . . i . . | . 0 ) ) . ’
. . X X . ) ) ) ) using a unipolar drive will
lead-screw diameters 0 &8 3% (%) G @5 G0 @58 @09 yield a further 30% force

Linear Velocity (in/sec [mm/sec])
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k. Linear Actuator

Haydon Kerk Motion Solutions, Inc.

35000 Series Size 14 Double Stack linear
actuators for improved force and performance

The Size 14 Double Stack designs deliver exceptional performance and
new linear motion design opportunities.

Three designs are available, captive, non-captive and external linear
versions. The 35000 Series is available in a wide variety of resolutions
- from 0.000625-in (.0158 mm) per step to 0.005-in (.127 mm) per step.

The motors can also be microstepped for even finer resolutions. The
Size 14 actuator delivers thrust of up to 50 Ibs. (222 N).

Size 14

Motion Solutions'

Double Stack Captive Shaft

YSHaydon(kerk’ | AMETEK

ADVANCED MOTION SOLUTIONS

www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Size 14
Size 14 Double
Double Stack  Stack

=g = External Linear Non-Cap-
Specifications ive Shat
Size 14: 35 mm (1.4-in) Double Stack Hybrid Linear Travel / Step | Order
Linear Actuator (1.8° Step Angle) Screw @.250” (6.35 mm) | Code
inches mm I.D.
Captive 35M4 - - .000625 .0158* B
Part No. | Non-captive 35L4 - _ .00125 .0317* C
External Lin .0025 .0635 Y
X in. -HB-
E35M4 00375 | 0953 | AG
Wiring Bipolar .005 127 Z
Winding Voltage 2.33VDC 5VDC 12VDC | *Values truncated
Current (RMS)/phase 2A 910 mA 380 mA
Standard motors are Class B
Resistance/phase 12Q 55Q 316 Q | rated for maximum
Inductance/phase 1.95 mH 763mH | 65.1 mH |temperature of 130°C.
Power Consumption 9.1 W Total Special drive considerations may
R : - ) be necessary when leaving shaft
otor Inertia 30 gcm fully extended or fully retracted.
Insulation Class Class B (Class F available)
Weight 8.50z (240 g)
Insulation Resistance 20 MQ ;

Identifying the Hybrid part number codes when ordering

Express*
www.HaydonKerkExpress.com
Standard products available 24-hrs.

E 35 L 4 B - 12 = | 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . . Resolution _
only when designation L= 18 4 = Bipolar Travel/Step ~ 2:33 =2.33VDC  Stroke )
using the Non-captive (4 wire) 05 =5VDC Example: 910 = 1-in
follogvin ) 35 = 35000 M = 1.8° Captive B =.000625-in 12 =12VDC (Refer to Stroke chart
9 r External (.0158) on Captive motor series
. o erna
A = A Coil (Series (use “E” or C =.00125-in  Custom V product page 93.)
(See AC P o “K” Prefix (0317)  available Suffix also
Synchronous prgximate P for External Y = (0&2;;” represents:
E-bromal, Widthof motor version) AG= .00375-in ~ 800 = Metric
K_ EX ernal body) (.0953) — 900 = External Linear with
= Wﬁthe';ﬂ; z - .605_"1 grease and flanged nut
thread form (.127) — XXX = Proprietary
S suffix assigned to a
P = Proximity NOTE: Dashes must be included in Part Number specific Cugstomer
Sensor (-) as shown above. For assistance or order ENCODERS and other application. The
S= g\cl)vri'rtfh entry, call our engineering team at 203 756 7441. OPTIONAL ASSEMBLIES identifier can apply 1o either

92

also available

a standard or custom part.



Haydo

Mokwn Solunons

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715

nikerd | AMETEK
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Captive Lead-screw

Dimensions = (mm) inches

[16.50]

- Zi

Double Stack Dlmensmnal Drawmgs

DIMENSION "A" MAX

[2.00+.25]
.08+.010

l—

[ (44.1 MAX) ——=

1.736 MAX

International: 203 756 7441

DIMENSION
"B" MAX
FULLY
RETRACTED

[e73] 4‘ [
265
. [352MmAX] L ="
O 1.4MAX L __
. T
01[0226:;13(]14 [9] - [6.35)
|__ S —I ®.354 M4 X 0.7 THREAD TO _"—I’_ @.250
WITHIN 0.76(.030) [15.88]
OF SHOULDER ®.625 ]
STROKE DIM. “A” DIM. “B” |SUFFIX #
V  (304.8212.7)
0.50 (12.7)| 0.82 (20.8)| 0.04 (1.0) —905 ‘A 12
0.750 (19.05) | 1.07 (27.2)| 029 (74)| -907 l
1.00 (25.4)| 1.32 (33.5)| 054 (137)| -910 L s _/
_ [12.70+3.18]
esosnaee 28] oo o) ez o[ 101 sa| ot
X 37.118 (3.0) G560 [— (38.1)| 1.82 (46.2) | 1. (26.4) 1 connector
002 | 2.00 (50.8) | 2.32 (58.9) | 1.54 (39.1) -920 option, see
2.500 (63.5) | 2.82 (71.6) | 2.04 (51.8) | —925 page 117
- (35.2 MAX) fe————————————[101.6 £ .76]
Non-Capt:ve ™ o138 MAX | 4.000 = .030
Lead-screw Leeidl L 1736 MAX
01.024+.004 |‘ [2£.25) — of |e— :
.079+.010
) ) ) .00
Dimensions = (mm) inches [22..05 7 _ j—t
¢.aééf'ggg 276 l
Up to 6-in '
(152 mm) standard [
screw lengths. Longer 1
screw lengths are M4 X 0.7 THREAD TO WITHIN __-|—|—_ %gg%
aVaiIabIe. .030(.76) OF SHOULDER T g
4X M3 X 0.5 THREAD (304.8212.7)
X 3%3.0(.118) L2 s Aﬂﬁ 12";/2"
qf Integrated
| (127232 | connector
I option, see
page 117
[35.2MAX]
External ™0 1.386 MAX [101.67+0.76] (44.1 MAX)
- 4.003:.030 1.736 MAX
2620.10
Linear o 1[ 0241.0014 [2:0.25] e
.079+.010
Dimensions = ‘¢— H —+‘ ] __l—'__
(mm) inches (@) | l
Up to 6-in - @ -
(152 mm) standard O ! T_[ws]
screw lengths. -k— —é- ©.250 L ]—[
Longer screw Z EXTERNAL LINEAR NUT [22 305] A
lengths are 4X M3 X 0.5 THREAD @.866" 000 1
; ¥.118(3.0) .002
available.
#26 AWG VW (304.8212.7)
l LEAD WIRES 1271/25
VM
?[12.7] I
.500 <
Integrated
3X (@3.56)@.140 ON
(©19.05)@.750 BOLT CIRCLE 1 Connector
option, see
page 117
_J eesl | [12.723.2)
750 1/2"£1/8"

93

HYBRID LINEAR ACTUATOR

STEPPER MOTORS



SHO.LOW H3idd3lS
HOLVNLOV HVANIT aldgAH

YSHaydon(kerk’ | AMETEK

Double Stack Performance Curves otion Sofutions ADVANCED MOTION SOLUTIONS
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FORCE vs. PULSE RATE cChopper * Bipolar » 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
J .250 (6.35) Lead-screw

60
—+ 250
o Recommended |
.000625" Load Limit
(.0158) 1%
40 +
M +150 =
n N
= 30 -1 ” Q
~ .00125 o
[+}] =
o — (.0317)| C o
S 20 4100 W
- .0025"
(.0635)
10 4-00375'(.0952 150
.005" (.127)| Z
0 I li_, ! I I i -0
100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: steps/sec
FORCE vs. LINEAR VELOCITY
Chopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
@ .250 (6.35) Lead-screw
60
—+ 250
Recommended
R I N Load Limit 7"
.000625”
(.0158) 7 200
40 4-
- 4150 2
-] .00125” ~
= 30 (.0317) 8
o / o
o -+ 100 &
L o04
.0025” -Y
10 (-0635) .00375” 005” __50
X\LSS) (.2 ik IZI
0 I I I ! — 0
0 1 2 3 4 5 6 7
(25.4) (50.8) (76.2) (101.6) (127.0) (152.4) (177.8)

Linear Velocity: in/sec (mm/sec)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up
to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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Haydon® 43000 Series Size 17 hybrid linear actuators are our
best selling compact hybrid motors.

These top selling designs deliver

high performance, opening av-

enues for equipment designers

who previously settled for prod-

ucts with inferior performance and Size 17
endurance. Captive Shaft

Three designs are available,
captive, non-captive and external
linear versions. The 43000 Series
is available in a wide variety of
resolutions - from 0.00006-in.
(.001524 mm) per step to
0.00192-in. (.048768 mm) per step
- and delivers thrust of up to 50
Ibs. (222 N), or speeds exceeding
3 inches (7.62 cm) per second.

Size 17
External Linear

Size 17
Non-Captive Shaft

Specifications

Size 17: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) HimREr Uzl D

HYBRID LINEAR ACTUATOR
STEPPER MOTORS

Screw @ Order Screw @ Order
- .218” (5.54 mm) Code| .250"(6.35 mm) Code
Captive 43H4 - - T 43H6 - | - T ][ inches mm 1.D. inches mm  LD.
':\lao” Non-captive P T— w3F6 __ 1 |[:00012].0030"] N |.00015625].0039"] P

.00024 |.0060* .0003125 |.0079*

External Lin. E43H4 - | - t E43H6 - - f

.00048|.0121* .000625 |.0158*

O|m|>»

.00125 |.0317*

Wiring Bipolar Unipolar** .00096 |.0243*

IDNO|<|X

Winding Voltage | 2.33VDC | 5VDC | 12vDC | 5VDC | 12vDC |[:00192].0487"

Current (RMS)/phase | 15A |700mA | 2900 mA | 700mA | 290 mA | “Values truncated

Resistance/phase 156 Q r2Q AN5Q r2Q 4150 Standard motors are Class B rated for

Inductance/phase 19mH | 87mH |54.0mH | 44 mH 270 mH maximum temperature of 130°C. Also
available, motors with high temperature

Power Consumption w capability windings up to 155°C.
Rotor Inertia 37 gcm?
- Special drive considerations may be
i lass B (Cl F labl
Insulation Class Class B (Class F available) necessary when leaving shaft fully
Weight 8.50z (241 g) extended or fully retracted.
Insulation Resistance 20 MQ

fPart numbering information on page 96.
** Unipolar drive gives approximately 30% less thrust than bipolar drive.
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Qiation [Solutions ADVANCED MOTION SOLUTIONS

rt Number .ldentification

Haydon Kerk Motion Solutions, Inc. - www.haydonkerkpittman.com  Phone: 800 243 2715 ° International: 203 756 7441

e - Haydon ”
Identifying the Hybrid part number ®/ ydon (kerldfipress
N www.HaydonKerkExpress.com
codes when ordering Standard products available 24-hrs.
E 43 H 6 N |=|233| - |910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . _ Resolution B
only when designation F=18 _ 4= Bipolar  Traveystep 233-233VDC gtrokle 2910 = 1-i
using the Non-captive (4 W|re) ) 05 =5VDC xample: =910 = 1-in
following) 43 = 43000 H = 18° Captive = 6= Unipolar N =.00012-in 12 =12VDC (Refer to Stroke chart
9 E | 6 wir (.0030) on Captive motor series
Seri or Externa ( e) ) Custom V
A = A Coil ( e“ss (use‘E’or o K =.00024-in  ~4% 07 product page 97)
(See AC numbers “K” Prefix =M (.0060) Sufflx al
represent for External Drive J = .00048-in utiix aiso
Synchronous : ernal . ts:
page 189) approximate version) (Size 17, (.0121) represents:
E = External \g'cgh of motor J=09° éSO.OO Q =.00096-in -800 = Metric
K = External ody) Non-captive eries, (.0243) .
with 40° K= 0.9° Captive Bipolar P =.00015625-in 900 = External Linear
thread form or External only) (.0039) with grease and
P = Proximity (use “E” or A - -(00031)25"” flanged nut
Sensor “K” Prefix 0079) —XXX = Proprietary suf-
S = Home for External B =.000625-in fix assignedpto a y
- - .0158) >
Switch version) c - (00125 . specific customer ap-
- 0317-|n plication. The identifier
R - ((')0192). can apply to either a
- -in standard or custom
(.0478) part,
NOTE: Dashes must be High
included in Part Number Resolution
(=) as shown above. For .
) U =.00006-in
assistance or ord_er entry, (.0015) ENCODERS and other
call our engineering team V = .000078-in OPTIONAL ASSEMBLIES
at 203 756 7441. (.00198) also available
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ADVANCED MOTION SOLUTIONS

o DOU

eries: vize

Dimensional Drawings

International: 203 756 7441

(42.2 SQ. MAX)
1.660 sQ. MAX (33.8 MAX) DIMENSION
i [—1.33 MAX—= "B"'MAX
Captive Lead-screw [31.0420.07¢] FULLY RETRACTED
‘:Qzﬁig? [16.332] le— [2.03:0.25]
Dimensions = (mm) inches 643 .080+.010
[15.88]
[6.731] @.625 l-_
265 r
[22 0 \
-0.051] — [9.525] _] T_ (5.537)
.866+000 @.375 ©.218
-:002 EXTERNAL STOP WITH —‘| TO (6.35).250
#8-32 UNC-2A (STANDARD INCH)
OR M4 x 0.7-6g (STANDARD METRIC)
4X #4-40 UNC-2B (STANDARD INCH) OR THREAD TO WITHIN .050 (1.27) OF | DIMENSION T
4X M3 x 0.5-6g (STANDARD METRIC) SHOULDER A" MAX
THREAD x 0.15 (3.8) DEEP (MUST BE SPECIFIED WHEN ORDERING) v (304.8+12.7)
SPECIFIED #26 AWG " 12"¢1/2"
g VHEN STROKE | DIM. “A” | DIM. “B” |SUFFIX # M4x0.7 thread| EAD WIRES
)
3 0.500 (12.7)| 0.78 (19.8)| 0.16 (4.1)| —905 - 805
MOUNTING 0.750 (19.05)| 1.03 (26.2)| 0.41 (10.4) | —907 -807
AVAILABLE
ON REGUEST. 1.00 (25.4)|1.28 (32.5)| 0.66 (16.8) | -910 -810 (127432)
1.250 (31.8)| 1.53 (38.9)| 0.91 (23.1) | -912 -812 1/2'¢1/8"
1.500 (38.1)| 1.78 (45.2)| 1.16 (29.5) | -915 -815
2.00 (50.8)|2.28 (57.9)| 1.66 (42.2) | -920 -820 Integrated connector
2.500 (63.5)| 2.78 (70.6)| 2.16 (54.9) | -925 —825 option, see page 117
= [42.2 MAX]
N on-Cap tive 1.66 MAX SQ [152.4:0.7¢]
6.00+.030
Lead-screw =
[31.04:0.08] [ 1 (33.8MAX) ___,
. e ’ 1.222+.003 sQ 2.03+0.254; 1.33 MAX
Dimensions = (mm) inches 1080+.010 —=] [—
Up to 10-in (254 mm) [6.35] J| [_
standard screw lengths. = 2% H
Longer screw lengths 1
are available. 0 )
[22-0.05
¢.866+'000 #8-32 UNC-2A (STANDARD INCH) - (5.54) @.218 TO
-002 OR M4 x 0.7-6g (STANDARD " :
METRIC) THREAD WITHIN .03 (762) ] F (6.35) $.250
OF SHOULDER | [
(MUST BE SPECIFIED WHEN ORDERING) #26 AWG H
B S o SRS ovene
X 0.9~ ", "
Integrated connector THREAD X 0.15/3.8) DEEP H | 173172
option, see page 117 (MUST BE SPECIFIED WHEN ORDERING) 12733.2)
T 1/72"21/8"
- [152.40+0.8]
External Linear = 600x030 —
(33.8 MAX)
Dimensions = (mm) inches [2.032£0.254] —={ |=—1.33 MAX—]
.080+.010
Up to 10-in S []42.;21 n:ﬂ,:);] I I
(254 mm) standard : _ = S
screw lengths. Longer [31.04:0.076]
screw lengths are 0 1.222+.003
available.
(5.54) $.218 TO
(6.35) @.250 L - .
EXTERNAL LINEAR NUT | |
[25.40] ]
®1.00 — 0
~[22.501]
-0.051
[} +.000
(12.70) $.866" 1,
50 #26 AWG 1 l304.'§:12;'7)
Integrated LEAD WIRES o 12'172
connector 3% ©.140(3.56) W [31-;‘)] |
tion k .
option, see METRIC)THREAgD X 0.15 (3.8) DEEP ON [;)9'7%%] L [19.05] = (12.7+3.2)
page 117 (MUST BE SPECIFIED WHEN ORDERING) - : s
BOLT CIRCLE .750 — 1/2"t1/8
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43000 Series: Size 17 Performance Curves ROV L1 1) IS 03)

www.haydonkerkpittman.com ¢ Phone: 800 243 2715

International: 203 756 7441

AMETEK

ADVANCED MOTION SOLUTIONS

180
T 800
* Chopper o T°
* Bipolar .00024” (.006096) [K | 1 600
* 100% Duty Cycle 20T |
* 8:1 Motor Coil to Drive £100+ g
= 41 Q
Supply Voltage ¢ 218 (5.54) 2 80 400 o
Lead-screw > £ 2
€ g0 + 300
... Recommended
40 Load Limit 1200
204 4+ 100
0 T T T f } -0
0 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: Steps/sec
160 700
.00015625” (.0039687) [P | T
140
-+ 600
120 +
-+ 500
_ 100+ _
? + 400 Z
O .250 (6.35) = =0} 3
Lead-screw > § +300 8
SN Recommended _
40 Load Limit  -200
20 —+ 100
0 f f f f f f f -0
0 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: Steps/sec
180 800
FORCE vs.
160
L’NEAR VELOC’TY _00012"E - 700
1401\ (.0030) -1 600
L]
C!10pper 120
* Bipolar - 00024” ~+500 _
» 100 + . z
* 100% Duty Cycle 0 .218 (5.54) é 00 (.0060) III L 400 E
¢ 8:1 Motor Coil to Drive Lead-screw > & 87T 00048” [ 7] k3
2 (.0121 [ 300
Supply Voltage S ( f’_ ______ ) ________________________________________________________________ Recommended |
1 .00096” Load Limit — 200
40 Co2as, el
4 .00192” -+ 100
2 (.0487) [R]
0 f f e 0
0 0.5 1 1.5 2 25 3 35
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)
Linear Velocity: in/sec (mm/sec)
@ .250 (6.35) % = 700
Lead-screw > _I -000156”
140 -7\ {%030) [P 4600
120 +
-} 500
NOTE: All chopper drive curves were created with a 100 000313"
5 volt motor and a 40 volt power supply. n .007 [a] —+400 Z
2 o (.0079)
=07 8
Q =
Ramping can increase the performance of a motor S w0l 000625” 1300 9
either by increasing the top speed or getting a LR M :
heavier load accelerated up to speed faster. Also, a0t
deceleration can be used to stop the motor without Y
overshoot. 20T 1"
0 I I I . 0
With L/R drives peak force and speeds are reduced, 0 0.5 1 15 2 25
using a unipolar drive will yield a further 30% force (12.7) (25.4) (38.1) (50.8) (63.5)
reduction. Linear Velocity: in/sec (mm/sec)
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High Resolutlon Linear Actuator
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The Haydon® 43000 Series Size 17, 0.9° High Resolution Motor

The Size 17 High Resolution Actuator features a production-proven, patented rotor drive nut that
delivers trouble-free, long-term performance.

Specifications
. . . A o Linear Travel / Step
Size 17: 43 mm (1.7-in) Hybrid Linear Actuator (0.9° Step Angle) Screw @ Order Screw @ Order
) " || 218 (5.54 mm) Code 250" (6.35 mm)  Code
Captive 43K4 = - - 43K6 - - inches mm LD inches mm  LD.
Non-captive 43J4 - - t 4306 - | - + |/.00006 | .0015* U .000078* |.00198*| V
External Lin : : .00012 | .0030*| N |.00015625 |.0039* | P
: B4ska - - E43Ke - - 00024 | .0060*| K |.0003125 |.0079*| A
Wiring Bipolar Unipolar** .00048 | .0121*| J .000625 |.0158* | B
Winding Voltage | 2.33VDC | 5VDC |12vDC | 5VDC | 12vDC |:00096].0243"] Q
*Values truncated
Current (RMS)/phase 1.5A 700 mA [ 290 mA | 700 mA | 290 mA
Resistance/phase 156 Q 700 415 Q 790 4150 Special drive conS|de-rat|ons may be
necessary when leaving shaft fully
Inductance/phase 26mH | 120mH |700mH | 6.0mH | 35.0mH extended or fully retracted.
Power Consumption 7W NOTE: Refer to performance
curves on page 98 for
Rotor Inertia 37 gcm? codes N, K, J, Q,P A, B
Insulation Class Class B (Class F available)
Weiaht 8.5 0z (241 g) T Part numbering information on page 96.
eig 5oz g
- : ** Unipolar drive gives approximately
Insulation Resistance 20 M 30% less thrust than bipolar drive.
120 000067 7] @ .218 (5.54) 4 500
FORCE vS. (.0015) Lead-screw
100 4
PULSE RATE 1 oo
 Chopper 28T .
i g 0TS (V) LRSS Loz
* 100% Duty Cycle g T Recommended g
« 8:1 Motor Coil to Drive “ ,, | ~ LoadLimit 200 ™
Supply Voltage
20 ¥ 100
— with two available
lead-screw diameters 0 | | | | | | | 0
0 250 500 7?3 e ;t%?ostepsfszesco 1500 1750 2000 NOTE: All chopper drive
curves were created with
a 5 volt motor and a
120 40 volt power supply.
FoRcE vsl . . . 500
LINEAR 1004 (0015 (U] cactscrow Ramping can increase the
performance of a motor
VELOCITY 50 T4° either by increasing the
. o °YT .oo0078” __ topspeed or getting a
C.hopper § (:00198) o (5.54) 4 300 2 heavier load accelerated
* Bipolar 8 604 Lead-screw 9 up to speed faster. Also,
* 100% Duty Cycle [JSNY OOPSSCIS SR e S Recommended | 5 deceleration can be used
« 8:1 Motor Coil to Drive 401 Load Limit - 200 to stop the motor without
Supply Voltage overshoot.
20 4 7 100 ) .
— with two available With L/R drives peak force
lead-screw diameters 0 ! +——+ I — I : +o ﬁginggeﬁnispglrai ive wil
. . . . . .12 . . . i 0,
(55 @02 ds) 303 (354) (3.05 (386) (4085 (4.57) z'ggc%gr’]”her 30% force
Linear Velocity: in/sec (mm/sec) ’
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with Program.mable IDEA™ Drive

Haydon Kerk Motion Solutions, Inc.

Motion Solutions'

www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

YSHaydon(kerk’ | AMETEK

ADVANCED MOTION SOLUTIONS

The Haydon® 43000 Series Size 17 Hybrid Linear Actuators with integrated
IDEA™ Drive - high performance in a compact package

The 43000 Series Single Stack actuator is available in a wide variety of resolutions — from 0.00006-in

(.001524 mm) per step to 0.00192-in (.048768mm) per step. Delivers output force of up to 50 Ibs (220N), or speeds

exceeding 3 inches (7.62 cm) per second.

Programmable 43000 Series with
IDEA™ Drive Features:

Fully Programmable

RoHS Compliant

USB or RS-485 Communication
Microstepping Capability

—Full, 1/2, 1/4, 1/8, 1/16, 1/32, 1/64

e Graphic User Interface

* Auto-population of Drive Parameters

* Programmable Acceleration/Deceleration
and Current Control

Note: For more information about
the IDEA™ Drive see page 194.

Single Stack Specifications

Size 17
IDEA Drive
Captive Shaft

Size 17
IDEA Drive
Non-Captive Shaft

Size 17
IDEA Drive
External Linear

. . . s o Linear Travel / Step
Size 17: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) Screw @ Order Screw @ Order
) .218” (5.54 mm) Code [ .250” (6.35 mm) Code
5 Captive 43HG | - | - t inches mm °~ LD. | inches mm  LD.
art * *
No. | Non-captive 43FG - - + .00012 [.0030*| N |.00015625|.0039*| P
External Lin : .00024|.0060*| K | .0003125 [.0079*| A
: B4sHG - - .00048|.0121*[ J | .000625 |.0158*| B
Wiring Bipolar .00096|.0243*| Q .00125 |[.0317*| C
Winding voltage 2.33vDC** -00192].0487"| R

T Part numbering information on page 96.

**Contact Haydon Kerk if a higher
voltage motor is desired.

Special drive considerations may be
necessary when leaving shaft fully
extended or fully retracted.

IDEA™ Drive software
is simple to use with
on-screen buttons and
easy-to-understand
programming guides.
The software program generates
motion profiles directly into the
system and also contains a “debug”
utility allowing line-by-line execution
of a motion program for easy
troubleshooting.

*Values truncated
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Captive Lead-screw

DIMENSION “B”—]
MAX FULLY
RETRACTED

(34.6)___
1.36

@ (5.54).218
TO
D (6.35).250

i
T

(58.0)
2.28

Dimensions = (mm) inches

4 X M3 X 0.5-6g OR 4X #4-40 UNC-2B

(56.6) 2.23

(70.6) 2.78
DOUBLE STACK

SINGLE STACK —=

(2.03 £ 0.25) 16.33
08+ 010 (0',64) THREAD X 0.15 (3.8) DfEP
-]
e (6.73)
@ (15.88) 026 4 22.0)( .00)
(-0.05)
H f 750 | (31.04 £.08)
o) [ @(9.53).375 1.22 £.003
1
EXTERNAL STOP WITH M4 X 0.7-6g B
DIMENSION L OR #8-32 UNC-2A THREAD WITHIN 0 (43.20) —o
= “A” MAX 0.05 (1.27) OF SHOULDER e ax
STROKE | Dim. “A” | SINGLE STACK | DOUBLE STACK | syppix # | MAX0.0
(12.7) 0500](19.8) 0.78 0 0 -905 | -805
(19.05) 0.750 [ (26.2) 1.03 0 0 -907 | -807
(254) 1.00](325) 1.28 0 0 -910 | -810
(31.8) 1.250(38.9) 153 0 0 -912 | -812
(38.1) 1500[(452) 178 (59) 0282 | (25) 0091 | -915 | -815
(508) 2.00[(57.9) 228| (18.6) 0.732 | (15.0)0591 | -920 | -820
(635) 2500 (70.6) 278 (31.3)1.232 | (27.7)1.091 | -925 | -825

Non-Captive Lead-screw

Up to 10-in (254 mm) standard screw lengths. Longer screw lengths are available.

(152.4 £ 0.8)
6.0 £.031
(34.6)i
1.36 (2.03 + 0.25)
08+.010 — (6.4)
- 0.252
DOUBLE
STACK
(58.0) | @(6.35) 0.250
2.28 !
3 |
' SINGLE STACK 14'x 0.7-6g
B(5.54) 0218 35 us 30
uss_/| B OR UNC-2A
CONNECTOR (56.6) 2.23 @(6.35) 0.250 -

MINI B

SINGLE STACK

o (70.6)2.78 |

DOUBLE STACK

THREAD WITHIN
0.03 (0.762) OF
SHOULDER

Dimensions = (mm) inches

4 x M3 x 0.5-6g
OR 4 x #4-40

UNC-2B THREAD
X (3.8) 0.15 DEEP

(x .00)
(-0.05)

x 00
@ .867 20.002

@ (22.0)

0 (42.20)

le— 1.66 o

T

0(31.04 +.08)
1.22 +.003

MAX

External Linear

Dimensions = (mm) inches

(34.6) (152.4 + 0.8)
1.36 6.0 +.031 ]
Y + .00
(22 0)( 0. 05)) (]09-7055) —e [————
+.00 ) (3.81)
@ .867 0,002 _.| ~—s
(58.0) ‘ ] & |
2.28 "E‘ ! )
] F T '\ _
' SINGLE STACK = @(5.54) 0.218 OR @(6.35) 0.250
] DOUBLE STACK = @(6.35) 0.250

aeam—

le— (56.6) 2.23
SINGLE STACK

(70.6) 2.78 _|
DOUBLE STACK

—_—

(2.03 £ 0.25)
.08 +.010

101

4 x M3 x
0.5-6g OR
4 x #4-40
UNC-2B
THREAD x
(3.8) 0.15
DEEP

3 X @(3.56)
0.14 ON

@(19.05)0.75
BOLT CIRCLE

@ (25.4) /
1.0

Up to 10-in (254 mm) standard screw lengths. Longer screw lengths are available.

-

0(42.20)
1.66
MAX

—

HYBRID LINEAR ACTUATOR

STEPPER MOTORS
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Haydon® 43000 Series Size 17
Double Stack hybrid linear
actuators offer greater
performance.

SHOLON H3dd3lS
HOLVNLOV HVANIT AldgAH

The versatile designs deliver
exceptional performance and new
linear motion design
opportunities.

Three designs are available,
captive, non-captive and external

linear versions. The 43000 Series Size 17

is available in a wide variety of Double Stack

resolutions — from 0.000625-in gon;tCaptive
ha

(.0158 mm) per step to 0.005-in
(.127 mm) per step. The motors
can also be microstepped for even
finer resolutions. The Size 17
Double Stack actuator delivers
thrust of up to 75 Ibs. (337 N).

Size 17
Double Stack
Captive Shaft

Size 17
Double Stack
External Linear

Specifications
Size 17: 43 mm (1.7-in) Double Stack Hybrid S'-i"eaé :fa‘”’e' / Step | Order
Linear Actuator (1.8° Step Angle) L BIEET (B ) | (G
inches mm I.D.
Captive 43M4 - -1 - T .000625 | .0158* B
Part No. | Non-captive 43L4 - - t .00125 .0317* C
External Lin T 0025 0635 Y
' EasM4 - - .00375 | .0953 AG
Wiring Bipolar .005 27 4
Winding Voltage 2.33VDC | 5VDC 12VDC *Values truncated
Current (RMS)/phase 26A 1.3A 550 mA Standard motors are Class B

rated for maximum

Insulation Class

Class B (Class F available)

Weight

12.5 0z (352 g)

Insulation Resistance

20 M@

T Part numbering information on page 103.

102

Resistance/phase 0.9Q 3.8Q 219 Q temperature of 130°C.
|nductance/phase 1.33 mH 8.21 mH 451 mH
) Special drive considerations may
Rotor Inertia 78 geme fully extended or fully retracted.



ADVANCED MOTION SOLUTIONS Ordering COde and Performance Curves

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Identifying the Hybrid part number codes when ordering

E 43 M G N - 233 | = | 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . . Resolution
only when designation L= 18 4= Bipolar Travel/Step 2.33=2.33VDC Stroke _
using the Non-captive (4 wire) 05 =5VDC Example: -910 = 1-in
; 43 = 43000 M = 1.8° Captive B =.000625-in 12 =12VDC  (Refer to Stroke chart
following) G = IDEA i i
Seri or External Dri (.0158) on Captive motor series
A = A Coil (Series (use “E” or rive C =.00125-in Custom V product page 104.)
(See AC numbers “K” Prefix (Size 17, (.0317) available
Synchronous represent for External 43000 Y = 0025-in Suffix also
age 189) approximate version) Series, (.0635) represents:
E —pExg"(ernaI width of motor Bipolar AG = .00375-in )
= body) only) 0953 -800 = Metric
K = External (- )
with 40° Z =.005-in —900 = External Linear
thread form NOTE: Dashes must be (.127) with grease and
P = Proximity included in Part Number flanged nut
Sensor (=) as shown above. For ®/ aydon -m —-XXX = Proprietary
S = Home assistance or order entry, www.HaydonKerkExpress.com suffix assigned to a
Switch call our engineering team Standard products available 24-hrs. specific customer
at 203 756 7441. application. The
identifier can apply to
ENCODERS and other either a standard or

OPTIONAL ASSEMBLIES also available custom part.

43000 Series: Size 17 Double Stack Performance Curves

FORCE vs. PULSE RATE = T —
(.0158) 1 500
* Chopper 1004
* Bipolar
* 100% Duty Cycl T
o Tly Lycle S S Recommended
¢ 8:1 Motor Coil to Drive - Load Limit 200 £
Supply Voltage 2 . ¥ i S
pply Yollag @ .250 (6.35) £ 601 (osi) 5
Lead-screw > © S
S 0l - 200
57
(.0635)
204 v - 100
.005" (.127
FORCE o Loos"rzn[z] — o
vs. LINEAR VELOCITY 100 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: Steps/sec
* Chopper 8 .250 (6.35) 1 o0
* Bipolar Lead-screw >
¢ 100% Duty Cycle 120 000625 500
* 8:1 Motor Coil to Drive 100 (.0158) 1
Supply Voltage ]
pply g 4 400
NOTE: All chopper drive curves were created 3 O O R %‘?9!‘&??!‘%‘?9 ........ z
with a 5 volt motor and a 40 volt power supply. < .00125” oad Limi —+300 §
S 604 (98313) S
Ramping can increase the performance of a e ’/ . 200
motor either by increasing the top speed or 404 ('00062355) T
getting a heavier load accelerated up to speed ’ .00375” .
faster. Also, deceleration can be used to stop 204 4 (.0953) (-010257) [z] 100
the motor without overshoot. \ %&_
S ——
) . 0 I I f 1 T -0
With L/R drives peak force and speeds are 0 1 P 3 4 5 6 7 8
reduced, using a unipolar drive will yield a (25.4) (50.8) (76.2) (101.6)  (127.0) (152.4) (177.8)  (203.2)
further 30% force reduction. Linear Velocity: in/sec (mm/sec)

HYBRID LINEAR ACTUATOR
STEPPER MOTORS
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Haydon Kerk Motion Solutions, Inc.

Captive
Lead-screw

Dimensions = (mm) inches

l— [422MAX]
O 1.66 MAX

[31.04+.08]
O 1.222+.003

www.haydonkerkpittman.com

[16.33]
643
[6.73]
1265

YSHaydon(kerk’ | AMETEK

Phone:

Motion Solutions'

800 243 2715 « International: 203 756 7441

le— [47.75 MAX]

ADVANCED MOTION SOLUTIONS

1.880 MAX

le— [2.03%.25)

.080+.010

[15.88]
®.625

:
i

—

)

DIMENSION
"B" MAX
FULLY
RETRACTED

|

.00 [9.53]
[22._05 | ©.375- @.250 (6.35)
@.866+000 EXTERNAL STOP WITH
-002 8-32 UNC-2A (STANDARD INCH
gR M4 X 0.7-6 { (STANDARD METl)QIC)
4X #4-40 UNC-2B THREAD TO WITHIN .050 (1.27) OF DIMENSION "A" MAX [=—
(STANDARD INCH) OR (MUST BE SPECIFIED WHEN ORDERING)
4X M3 x 0.5-6g
(STANDARD METRIC)
THREAD x 0.15 ( 3.81) DEEP STROKE DIM. “A” | DIM. “B” |SUFFIX #|M4x0.7 thread
(MUST BE SPECIFIED 26 AWG _/ 304.8+12.7,
WHEN ORDERING) 0.500 (12.7)| 0.78 (19.8)| 0.02 (0.51) | —905 - 805 LEAD WIRES \v/ﬁﬁ . 12172 ]
0.750 (19.05)| 1.03 (26.2)| 0.27 (6.86) | —907 - 807
1.00 (25.4)| 1.28 (32.5)| 0.52 (13.21) -910 -810
Integrated 1.250 (31.8)| 1.53 (38.9)] 0.77 (19.56) | —-912 -812
connector 1.500 (38.1)| 1.78 (45.2)| 1.02 (25.91) -915 —-815 [12.723.2]
option, see 2.00 (50.8)| 2.28 (57.9)] 1.52 (38.61) | -920 -820 12178
page 117 2.500 (63.5)] 2.78 (70.6)| 2.02 (51.31) | —925 —825 |
- H e [422MAX] — o [152.42.76)
Non-Captive AT
Lead-screw [31.0] [203:25] le—[47.75 MAX] ———
o122 -080:.010 1.880 MAX
Dimensions = (mm) inches
[6.35] __| F
Up to 10-in (254 mm) [ 0 250 H
22,00 l
standard screw lengths. ;-ggo
Longer screw lengths 9866 o2 )
are available. L J
L ©.250 (6.35)
Integrated EUBUCE, o Al s
) . 26 AW -8x12.
connector 4X M3 x 0.5-69 (STANDARD i 32 NS 2{;&;’;&%@“3;&%’ OR FAD WIRES 12£1/2"
; METRIC) THREAD -7-69
option, see X 0.15 (3.8) DEEP THREAD TO WITHIN .030 (0.762) OF SHOULDER i
page 117 (MUST BE SPECIFIED WHEN ORDERING) (MUST BE SPECIFIED WHEN ORDERING) [llfz.zflsl.g]'
+
[42.2 MAX]
O 1.661 MAX
[152.40+.76]
E.X ternal [31:.08] 6.000+.030 [ﬂgg mﬁl
Linear 01.222:.003 [2.032.25] —| |o—

Dimensions = (mm) inches

Up to 10-in

(254 mm) standard
screw lengths. Longer
screw lengths are
available.

Integrated
connector

option, see
page 117

4X 4-40 UNC-2B (STANDARD INCH) OR

M3 x 0.5-6g (STANDARD METRIC)THREAD
X0.1

.15 (3.8) DEEP

3X (@3.56)@.140 ON

(219.05)@.750
BOLT CIRCLE

|

.08+.01

]

]

BEIE

L0 2

[6.35]

®.250

EXTERNAL LINEAR NUT

104

.00
j [22-.05

['_

+.000

¢.866_.002

@[12.7]

.500

[19.05]
.750

#26 AWG
LEAD WIRES

v

n
[304.8+12.7]

12"1/2"

[12.7+3.2] -1

1/2"£1/8"
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The Haydon® 43000 Series Size 17 Double Stack Hybrid Linear Actuators
with integrated IDEA™ Drive - programmable, improved performance

The 43000 Series Double Stack actuator is available in a wide variety of resolutions — from 0.000625-in (.0158 mm) per
step to 0.005-in (.127 mm) per step. Delivers output force of up to 75 Ibs (337N).

Programmable IDEA™ Drive Features:

* Fully Programmable
* RoHS Compliant
e USB or RS-485 Communication

Size 17
IDEA Drive
Captive Shaft

Microstepping Capability

— Full, 1/2, 1/4,1/8, 1/16, 1/32, 1/64
e Graphic User Interface
* Auto-population of Drive Parameters

* Programmable Acceleration/Deceleration
and Current Control

Note: See page 194 for more
information on the IDEA™ Drive

Size 17
IDEA Drive
Non-Captive
Shaft Size 17
IDEA Drive

External Linear

Double Stack Specifications

Dimensional
Drawings

See page 101.

Size 17 DS: 43 mm (1.7-in) Hybrid Linear Actuator (1.8° Step Angle) LIgi;I;ngavel U Sc;:edper
. .250” (6.35 mm) Code
Captive 43MG " - | - inches mm  L.D.
Part *
No. | Non-captive 43LG - - .000625 |.0158*| B
E L .00125 |[.0317*| C *Values truncated
xternal Lin. -Em-
E43MG .0025 |.0635*| Y | **Contact Haydon
Wiring Bipolar .00375 |.0953*| AG | Kerkif a higher
005 127 | 7 voltage motor is
Winding voltage 2.33VDC** ’ . desired.
Special drive considerations may be necessary when leaving shaft fully extended or fully retracted.
Identifying the Hybrid part number codes when ordering
E 43 M G N - 233 | = | 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number . . Resolution
only when designation L=18 4= Bipolar Travel/Step 2.33=233VDC Stroke '
using the Non-captive (4 wire) 05 =5VDC Example: 910 = 1-in
following) 43 = 43000 M = 1.8° Captive G B =.000625-in 12 =12VDC (Refer to Stroke chart
) or External = IDEA (.0158) on Captive motor series
A = A Coil (Series (use “E” or Drive C =.00125-in Custom V product page 104.)
(See AC numbers “K” Prefix (Size 17, (.0317) available
Synchronous ~ rePresent ap- for External 43000 Y =.0025-in Suffix also
page 189)  Proximate version) Series, (.0635) represents:
E-E | width of motor Bipolar AG = .00375-in _ )
= Externa body) only) -800 = Metric
K = External Y y (.0953)
with 40° Z =.005-in —900 = External Linear
thread form (.127) with grease and flanged
P = Proximity NOTE: Dash o nut
Sensor : Dashes must be _ ) )
S = Home included in Part Number aydon -m —XXX = Proprietary suffix
Switch () as shown above. For www.HaydonKerkExpress.com assigned to a specific

assistance or order entry, Standard products available 24-hrs.

call our engineering team

ENCODERS and other
at 203 756 7441.

OPTIONAL ASSEMBLIES also available

105

customer application.
The identifier can apply
to either a standard or
custom part.

HYBRID LINEAR ACTUATOR

STEPPER MOTORS
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Haydon® 57000 Series Size 23 Size 23
- - Single Stack
hybrid linear actuators Extormal Lincar

for applications that require
forces up to 200 Ibs. (890 N).

The Haydon® Size 23 incorporates
the same high performance and
durable design as the Size 17.

The 57000 Series Hybrid Linear
Actuator is available in a wide
variety of resolutions - from
0.0003125-in. (.0079375 mm) per
step to 0.002-in. (.0508 mm) per
step. They deliver a thrust of up to
200 Ibs. (890 N) or speeds
exceeding 2.0-in. (5.08 cm)

per second. Size 23
Single Stack
Non-Captive
Shaft
Size 23
Single Stack
Captive Shaft
Specifications
. . F I o Linear Travel / Step | Order
Size 23: 57 mm (2.3-in) Hybrid Linear Actuator (1.8° Step Angle) Screw ©.3757(9.53 mm) °,°,§'e
Captive 57H4 - oot 57HE 1~ -t inches i —
.0003125 | .0079* A
Part No. | Non-captive 57F4 -1 | - t 57F6 -1 | - T 0004167 | .0105* S
External Lin. E57H4 - @ - T E57H6 - - T .0005 .0127 3
Wiri Binolar Unipolar™ .0008333 | .0211* T
iring P P 001 0254 | 1
Winding Voltage 3.25VDC 5VDC 12VDC 5VDC 12VDC 002 0508 2
Current (RMS)/phase 2.0A 13A 54 A 13A 54 A *Values truncated
Resistance/phase 1.63 Q 3.85 Q 222 Q 3.85 Q 222 Q
Inductance/phase 3.5 mH 10.5 mH 58 mH 53mH 23.6 mH Standard motors are Class B
Power Consumption 13W rated for maximum
temperature of 130°C.
Rotor Inertia 166 gcm?
- Special drive considerations
Insulation Class Class B (Class F available) may be necessary when leav-
. ing shaft fully extended or fully
Weight 18 0z (511 g) retracted.
Insulation Resistance 20 MQ

T Part numbering information on page 107.
** Unipolar drive gives approximately 30% less thrust than bipolar drive.

106
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Identifying the Hybrid part
number codes when ordering

E 57 H 6 7 —
Prefix Series Style Coils Code ID
(include number . Resolution
only when designation F=18° . 4= Blpo_lar Travel/Step
using the Non-captive (4 \_Nlre) .
following) 57=57000  H-18°Captve 6= Unipolar 7 =.000125-in

(Series or External (6 wire) (.0031)

A = A Coil (use “E” or S =.0004167-in
(See AC numbers “K” Prefix (.01058418)
Synchronous represgnt t for External 3 =.0005-in
page 189) 3?;;0§;nrﬁoior version) (.0127)

E = External body) J=0.9° 1 =.001-in

K = External Y Non-captive (.0254)
with 40° K = 0.9° Captive A =.0003125-in
thread form or External (.0079)

P = Proximity (use “E” or T =.0008333-in
Sensor “K” Prefix (.0211)

S = Home for External 2 =.002-in
Switch version) (.0508)

High

NOTE: Dashes must be Resolution
included in Part Number P =.00015625-in
(-) as shown above. For (.003969)
assistance or order entry, X =.00020833-in
call our engineering team ('00529_166)
at 203 756 7441. 9 =.00025-in

(.0635)

107

aydon (kerk bpress

www.HaydonKerkExpress.com

Standard products available 24-hrs.

3.25

- | 910

Voltage

3.25 =3.25VDC

Suffix
Stroke

05 =5VDC Example: -910 = 1-in
12 =12VDC (Refer to Stroke chart

on Captive motor series
Custom V product page 108.)
available Suffix also

represents:

-800 = Metric

—900 = External Linear
with grease and
flanged nut

—XXX = Proprietary
suffix assigned to a
specific customer ap-
plication. The identifier
can apply to either a
standard or custom
part.

ENCODERS and other
OPTIONAL ASSEMBLIES
also available

HYBRID LINEAR ACTUATOR

STEPPER MOTORS
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cap tive (56.40 SQ. MAX) o (]4%20"&%(1 —
Lead-screw 2220 5Q. MAX [11.91] : DIMENSION
l—  "B"MAX
[47.1420.20) 469 [1.52:0.25)
4X §.205+.010, l'_ 1.856+.008 _’I [22.23] —{[=— .060+.010 FULLY RETRACTED
(5.20+.25)THRU SQUARE 875
[27.99]
[12.7] l_¢1.102
Dimensions = (mm) inches 50
( @)
[12.7] | =)
[38.10:0.05]__}~ ¢'5°so | :TD 375
" . EXTERNAL STOP WITH
TR RR Y s i ~
X 1.0~
THREAD T0 WITUIN 080 (1.27) OF ) __'?,'2’,'.531')?”__ | (5.08) l
SHOULDER .200
(MUST BE SPECIFIED WHEN ORDERING) (304.8%12.7)
12'¢1/2"
STROKE DIM. A DIM. B |SUFFIX #| M6 x1.0thread
0.500 (12.7)| 1.01 (25.7)|0.06 (1.5)| —-905 —805 #22 WG
0.750 (19.05)| 1.26 (32.0)|0.31 (7.9)| —907 _807
1 (12.7043.2)
1.00 (25.4)| 1.51 (38.4)|0.56 (14.2)| -910 -810 1721 fan
1.250 (31.8)| 1.76 (44.7)|0.81 (20.6) -912 —812
1.500 (38.1)| 2.01 (51.1)|1.06 (26.9)| -915 -815
2.00 (50.8)| 2.51 (63.8)|1.56 (39.6) -920 —820
2.500 (63.5)| 3.01 (76.5)|2.06 (52.3)| -925 - 825
. (56.40 Q. MAX)
N on-Captl ve *— 2.220 5Q. MAX - [ :g&o:ggoé]
. I+,
Lead-screw [47.1420.20] [1.5240.25] 45,2 MAX)
4X (5.20£.25) | 1.856+.01 .060£.010 " 1.780 MAX ~ |
©.205+.010 THRU
Dimensions = (mm) inches r |
[12.7] |
Up to 10-in (254 mm) 500 |
standard screw lengths. | |
Longerscrewlengths | A\ J ) | 000 rem———eeoo L
are available.
[38.10+0.05] — |:| | [9.53]
®1.500+.002 | ©®.375
#1/4-20 UNC-2A (STANDARD INCH) | [304_3L12_7]
OR M6 x 1.0-6g (STANDARD METRIC) 422 AWG Tovel o
THREAD TO WITHIN .050(.127) OF SHOULDER 22 AWG
(MUST BE SPECIFIED WHEN ORDERING) [12.7+3 2]
1/2'+1/8"
(56.40 SQ.MAX) 452 MAX) ___,
External ~— 2220 5@. MAX — [15240:0.7¢] 1.780 MAX
M e 1.52:0.25] ~f+—
L'near [47.14:0.20] [.0602.0]0]
1.856.008 _—|

Dimensions = (mm) inches -(—B- @(—D l ]

L [9.53] A" 0

Up to 12-in (305 mm)
standard screw lengths.
Longer screw lengths

A
are available. .375 EXTERNAL LINEAR NUT i
[31.75] 5.08
@1.25 [_200]_’ l‘_
5.20+.25
[38.10+0.05] & ¢.205)t.010 THRU
¥ 1.500+.002 [15.88] (304.8+12.7)
?.625 12"¢1/2"
3X .14(3.56) SPACED ON
¢.875(22.22) BOLT CIRCLE [4.76] l
—= .188 -
__|[25.40] (lz.m_
1.00 1/2"£1/8"

108
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FORCE vs. PULSE RATE
Chopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
9 .375 (9.53) Lead-screw

350
.0003125” (.0079375)[ A | + 1400
300 |
0004167” T
250+ -
Sy Recommended 170
B 200 I e — <+ T Load Limit 7 3
K] i
E3 .0005” (.0127) oad Limit 800 o
8 150 - S
5 +e600 &
100l 000833 (.0211) 400
.001”(.0254)[ 7 | T
SO+ .002”(.0508) f 1 200
L L L 1 1 L L L L L L L L L
0 | | ! | | | | | | | 0

| | | |
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500
Pulse Rate: steps/sec

FORCE vs. LINEAR VELOCITY
Chopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
@ .375 (9.53) Lead-screw

350
.0003125” — 1400
300 f\ (.0079) [A]
” - 1200
w01\ 08 5]
— 1000
7200 g X oo Recommended | z
=3 .0005” III Load Limit —+800 &
@ 150 /(.0127) 8
91504
= .0008333” -~ 600 W&
2 (-0211)
100 + .001” 1
S 4 (.0254)E 400
.002”
50T / (.0508)|Z| —+} 200
ey
0 ; I I I : 0
0 0.5 1 1.5 2 25 3
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2)

Linear Velocity: in/sec (mm/sec)

NOTE: All chopper drive curves were created with a 5 volt motor and a 75 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up
to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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High Resolution Linear Actuato

Haydon Kerk Motion Solutions, Inc.

YSHaydon(kerk’ | AMETEK

Motion Solutions'

The Haydon® 57000 Series Size 23, 0.9° High Resolution Motor

The Size 23, 0.9° high resolution hybrid offers precise, excellent motion control with a full linear step movement
as low as 2 microns and a thrust capability up to 200 Ibs (890 N).

www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

ADVANCED MOTION SOLUTIONS

Specifications
Size 23: 57 mm (2.3-in) Hybrid Linear Actuator (0.9° Step Angle) Linear Travel / Step | Order
Screw ©.375”(9.53 mm) | Code
Captive 57K4 - | - t 57K6 - - 1 inches mm L.D.
Part N . N ; .000125 .0031* 7
No, | Non-captive 5747 -0 - 5706 - - 00015625 | .003969 | P
External Lin. E57K4 - | - T E57K6 - | - .00020833|.00529166 | X
Wiring Bipolar Unipolar** 00025 00635 9
.0004167 |.01058418 | S
Winding Voltage 3.25VDC| 5VDC | 12VvDC | 5VDC 12VDC 0005 0127 3
- - *Values
Current (RMS)/phase 20A 1.3A 0.54 A 13A 0.54 A .001 .0254 1 truncated
Resistance/phase 163 Q 3.85Q 222Q 3.85Q 2220 Special drive considerations may be
6 mH necessary when leaving shaft fully
Inductance/phase 42mH | 13mH | 68 mH m 27 mH extended or fully retracted.
Power Consumption 1BW NOTE: Refer to performance
Rotor Inertia 166 gcm? curves on page 109 for
codes S, 3, 1
Insulation Class Class B (Class F available)
T Part numbering information on page 107.
Weight 18 0oz (511 g)
- - ** Unipolar drive gives approximately
Insulation Resistance 20 MQ 30% less thrust than bipolar drive.
120
.00015625” (.003969)[ P | 4500
FORCE vs. 10T 50020833 (.00529166) [ X |
PULSE RATE — + 400
80+
« Chopper _ .00025” (.00635)[ 9 ] _
] =
* Bipolar g o0l T3 3
3 =
* 100% Duty Cycle £ i
. . w404 —+ 200
* 8:1 Motor Coil to Drive
Supply Voltage
204 <100
— with two available
lead-screw diameters 0 l l I l : : : : : —-0
100 200 300 400 600 800 1000 1200 1400 1800
Pulse Rate: Steps/sec NOTE: All chopper drive
curves were created with a
100 5 volt motor and a 75 volt
. ” ower supply.
FORCE vs. oo | ~— 088885 7] Ja  poersueny
801 1 350 Ramping can increase the
LINEAR — ) performance of a motor
VELOCITY (-00%%23%) T30 either by increasing the
A y 1050 = top speed or getting a
e Chopper 2 504 .00020833” o heavier load accelerated
* Bipolar g 4 (:00529166) 1200 £ up to speed faster. Also,
s 7 1 % deceleration can be used
*100% Duty Cycle * 301+ / 1%0 to stop the motor without
¢ 8:1 Motor Coil to Drive 20l -1 100 overshoot.
Supply Voltage 1
T With L/R drives peak force
— with two available 0 ; : - - - ; } : 0 an_d speed_s are reduceq,
lead-screw diameters O 0 ey @8N (som (635 (6n (89 (1018 (i using a unipolar drive wil

yield a further 30% force
Linear Velocity: in/sec (mm/sec) reduction.
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Stepper Motor Linear Actuator

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Haydon® 57000 Series Size 23 Double Stack

hybrid linear actuators deliver greater
performance in a compact size.

The various patented designs deliver exceptional performance and

new linear motion design opportunities. Three designs are available,
captive, non-captive and external linear versions. The 57000 Series

is available in a wide variety of resolutions - from 0.0005-in (.0127

mm) per step to 0.005-in (.127 mm) per step. The motors can also

be microstepped for even finer resolutions. The Size 23 actuator
delivers thrust of up to 200 Ibs. (890 N).

Specifications
Size 23
Size 23: 57 mm (2.3-in) Double Stack Hybrid Double Stack
Linear Actuator (1.8° Step Angle) Non-Captive
Shaft
Captive 57M4 - -
Part No. | Non-captive 5714 - - Linear Travel / Step | Order
Screw @.375” (9.53 mm) | Code
External Lin. E57M4 - - inches mm 1.D.
Wirin Biool .0005 .0127* 3
9 ipotar .001 0254 1
Winding Voltage 3.25VDC 5VDC 12VDC .002 .0508 2
Current (RMS)/phase 3.85A 25A 1A 0025 0635 Y
.005 127 Y4
Resistance/phase 0.98 Q 20Q 12.0Q
*Values truncated
Inductance/phase 2.3 mH 7.6 mH 35.0 mH
P Standard motors are Class B
Power Consumption 25 W Total rated for maximum temperature
of 130°C.
Rotor Inertia 332 gcm?
Insulation Class Class B (Class F available) Special drive considerations may
- be necessary when leaving shaft
Weight 32 0z (958 @) fully extended or fully retracted.
Insulation Resistance 20 MQ

Identifying the Hybrid part number codes when ordering

E 57 M 4
Prefix Series Style Coils
(include only number . .
when using the designation L= 18 . 4= B|po_lar
following) Non-captive (4 wire)

57 = 57000 M = 1.8° Captive
A = A Coil . or External
(See AC (Series (use “E” or
Synchronous numbers “K” Prefix
page 189) repres‘?m for External
E = External approxmate version)
K = External width of motor

with 40° body)

thread form
P = Proximity NOTE: Dashes must be included in Part Number

Sensor (=) as shown above. For assistance or order entry,
$ = Home call our engineering team at 203 756 7441.

Switch

3
Code ID
Resolution
Travel/Step

=.0005-in

(.0127)
1 =.00%-in

(.0254)
2 =.002-in

(.0508)
Y =.0025-in

(.0635)
Z =.005-in

(.127)

11

®/Haydan

Size 23
Double
Stack
Captive
Size 23 Shaft
Double Stack
External Linear

(kerk] Express™

'Motion Solution:

www.HaydonKerkExpress.com

3.25

Voltage

3.25 =3.25VDC
05 =5VDC
12 =12VDC

Custom V
available

Standard products available 24-hrs.

910

Suffix

Stroke

Example: -910 = 1-in
(Refer to Stroke chart on
Captive motor series
product page 112.)

Suffix also represents:
-800 = Metric

—900 = External Linear with
grease and flanged nut

—XXX = Proprietary suffix
assigned to a specific
customer application. The
identifier can apply to either
a standard or custom part.

HYBRID LINEAR ACTUATOR

STEPPER MOTORS
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ADVANCED MOTION SOLUTIONS

DOUU - L - WX cl ’ nn ®
Double Stack Dimensional Drawings »ﬁ"aydnn ETEK

Haydon Kerk Motion Solutions, Inc.

www.haydonkerkpittman.com ¢ Phone: 800 243 2715

International: 203 756 7441

H (66.0 MAX)
Captive (253-2‘305?-'\';"&0 T 2.598 MAX
L d 2 - - [11.91] DIMENSION
eaa-screw 469 — "B" MAX
[47.14+0.20] [1.52+0.25] p
Dimensions  (mm) inch |‘_ 1.8562.008 _'| [22.23] — ol e0z.010 FULLY RETRACTED
imensions = (mm) inches | SQUARE | 875 : :
e \ 27.99
@D @o [12.7] [m.mz |
® 4 : 50 i _L
| Y g O )
\ 12.7 T
X @ snl 7 =21
: | EXTERNAL STOP WITH [ [ [f’g?g]
( D &) /UJ  #1/4-20 UNC-2A (STANDARD INCH) |
— OR Mé6x1.0-6g (STANDARD METRIC)
[s.10:008] 0 o0 THREAD TO WITHIN .050 (1.27) OF SHOULDER | DIMENSION | |
$1.500+.002 (5.20% 28)THRU (MUST BE SPECIFIED WHEN ORDERING) | .
12"¢1/2"
STROKE DIM. “A” | DIM. “B” ([SUFFIX #|M6x1.0 thread A £/
0.500 (12.7)| 1.01 (25.7)| O 0)| -905 — 805 429 AWG
LEAD WIRES
0.750 (19.05)| 1.26 (32.0)| 0.110 (2.77)| -907 —807
1.00 (25.4)| 1.51 (38.4)|0.360 (7.37)| -910 —-810 (']2/-27,311%2,’}
1.250 (31.8)| 1.76 (44.7)| 0.610 (15.47) -912 -812 B
1.500 (38.1)| 2.01 (51.1)|0.860 (21.83)| -915 -815
2.00 (50.8)| 2.51 (63.8)|1.360 (34.52)| —920 -820
2.500 (63.5)| 3.01 (76.5)| 1.860 (47.22)| —925 - 825
- [152.40+0.76)
Non-Captive g [ 0 max] : ] 6.000+.030
- 1.52+0.25]
Lead‘screw [47.14:0.20) ——=] 060£.010 —=|«——— [66 MAX] ————=]
O 1.856+.008 2.598 MAX
Dimensions = (mm) inches
[12.7]
Up to 18-in (457 mm) 500
standard screw lengths.
Longer screw lengths
are available. [9.53]
|:| @.375
#1/4-20 UNC-2A (STANDARD INCH)
OR M6 x 1.0-6g (STANDARD METRIC)
) THREAD TO WITHIN .050 (.127) OF SHOULDER ’
/ [5.21:0.25) (MUST BE SPECIFIED WHEN ORDERING) [5.92] [304.8x12.7)
4X ©.205+.010 THRU —o 233 #22 AWG /o
[88.10:0.05] LEAD WIRES 12'+1/2
1.500+.002
vmg%—[lz.ua.z]
1/2"+1/8"
le—— [56.40 MAX] —]
E.x ter na’ O 2.220 MAX L [152.36£0.76) [66 MAX] —
Linear [47.1420.05) 6.0+.0 2.598 MAX
0O 1.856+.002 [1.52+0.25] —=| |=—
) ) ) .0602.010
Dimensions = (mm) inches - - -
@ | @)
Up to 12-in (305 mm) > B
standard screw lengths.
Longer screw lengths
are available.
[9.53] \— EXTERNAL LINEAR NUT [l
@.375 [31.75]
@1.25
[38.1020.05] [5.21:0.25] l — __[5.‘;3_?,]
$1.500+.002 4X §.205:.010 THRU h

[4.76]
188 —
[25.40)
1.00

—

112

3X (.14 (3.56) SPACED ON A
@.875 (22.22) BOLT CIRCLE

[304.8+12.7]
12"¢1/2"

<

[12.723.2] f

1/2"£1/8"
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Motion Solutions ADVANCED MOTION SOLUTIONS Performance Curves

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

FORCE vs. PULSE RATE
Chopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
9 .375 (9.53) Lead-screw

300
.0005" -+ 1200
.0127
sof  (902708]
-+ 1000
P10/ “‘jf:a“;'tfn:ﬁe" ..........
—_ <4800 __
9 £
2150 4 g
g -+ 600 5
2 100 *
T 4 400
50 4 -+ 200
0 . 0
100 200 400 600 800 1000 1200
Pulse Rate: steps/sec
FORCE vs. LINEAR VELOCITY
Chopper * Bipolar * 100% Duty Cycle * 8:1 Motor Coil to Drive Supply Voltage
@ .375 (9.53) Lead-screw
350
— 1400
300 ¢+
.0005” 1
(.0127) (3] 1200
250 ¢
—+ 1000
—_ Recommended —
F200 - Rt T
g 0017 Load Limit 100 €
8 150 + (10508) +600 2
o /
L :
100 4 .0025” -Y
(.0635) —+ 400
50 4 / .005” 1
2
0 I I . I ——— 1 0
0 1 2 3 4 5 6 7
(25.4) (50.8) (76.2) (101.6) (127.0) (152.4) (177.8)

Linear Velocity: in/sec (mm/sec)

NOTE: All chopper drive curves were created with a 5 volt motor and a 75 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up
to speed faster. Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
113
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Stepper Mott;r Linear Act

Haydon Kerk Motion Solutions, Inc.

uator

Haydon® 87000 Series Size 34 Size 34

... our largest, most powerful linear actuator

Captive Shaft

is also available with a captive, non-captive,
and external linear shaft design

Despite its large size and strength,
this motor incorporates the same
precision, high performance and
durable patented designs featured
in our entire hybrid product line. The
87000 series delivers forces up to
500 Ibs. (2224 N) in a compact,
3.4-in (87 mm) square package.

The 87000 Series is available in a
wide variety of resolutions - from
0.0005-in (.0127 mm) per step to
0.005-in (.127 mm) per step. Speeds
exceed 3.0-in (7.62 cm) per second.

In addition to our standard configura-
tions, Haydon Kerk Motion Solutions,
Inc. can custom build this powerful
motor to meet your specific motion
requirements.

Specifications

Size 34
Non-Captive
Shaft

Size 34
External Linear

Motion Solutions'

ADVANCED MOTION SOLUTIONS

www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Size 34: 87 mm (3.4-in) Hybrid Linear Actuator (1.8° Step Angle)

Captive 87H4 -1 - f 87H6 -1 | - f
Part No. | Non-captive 87F4 - - T 87F6 - | - T
External Lin. E87H4 - - t ES7H6 - - T
Wiring Bipolar Unipolar**
Winding Voltage 2.85VDC 5VDC 12VDC 5VDC 12VDC
Current (RMS)/phase 547 A 3.12A 1.3A 3.12A 1.3A
Resistance/phase 0.52 Q@ 1.6 Q 9.23 Q@ 16 Q 9.23 Q
Inductance/phase 2.86 mH 8.8 mH 51 mH 4.4 mH 25.5 mH
Power Consumption 31.2W
Rotor Inertia 1760 gcm?

Insulation Class

Class B (Class F available)

Weight

5.1 Ibs. (2.3 Kg)

Insulation Resistance

20 MQ

T Part numbering information on page 116.

** Unipolar drive gives approximately 30% less thrust than bipolar drive.

114

Linear Travel / Step Order
Screw ©.6257(15.88 mm) | Code
inches mm L.D.
.0005 .0127 3

.000625 .0158* B
.00125 .0317* C

.0025 .0635 Y
.005 127 Z

*Values truncated

Standard motors are Class B
rated for maximum
temperature of 130°C.

Special drive considerations
may be necessary when leav-
ing shaft fully extended or fully
retracted.
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Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Captive [17.40 MAX] —Comamax — DIMENSION
Lead-screw s A A
[38.52] —Jl=—[1.50+0.25] FULLY
1 52— .059:.010 RETRACTED
Dimensions = (mm) inches T
! : (mm) i [16.66] _|_
656
(86.31 SQ. MAX) (o]
[~— 3.398 5Q. MAX —] : o |
69.34:0.20 L=
[2.7so:.ooa] [2223] | / m L [15.88]
SQUARE 875 ]_ = — ®.625
: : EXTERNAL STOP WITH #7/16-14 UNC-2A [40.01] I
-@D- -D- (STANDARD INCH) OR M12 x 1.75-6g @1.575
B,/ ' O BE WITHIN 030 (0.76) OF SHOULDER J]L
= : : DIMENSION [9.98]
\ (MUST BE SPECIFIED WHEN ORDERING) [=+—" 1. " —=]  [=— 303
(304.8412.7)
STROKE | DIM. “A” | DIM. “B” |SUFFIX #M12x1.75thread| 20 awc 12¢1/2"
LEAD WIRES
0.50 (12.7)]1.225 (31.12) 0 (0) —~905 — 805
1.00 (25.4)|1.725 (43.82)| 0.25 (6.35)| -910 —810 -
(6585025 1.50 (38.1)]2.225 (56.52)| 0.75 (19.05)| -915 -815 —
.5820.. 0
x pasosoromry - [7303.50] [2.00 (50.8)|2.725 (69.22)| 125 (31.75)| - 920 ~ 820 127232
@2875* 00 | 2.50 (63.5)|3.225 (81.92)| 1.75 (44.45)| 925 - 825
. (86.31 SQ. MAX) (152.400.76)
Non-Captive =—3.398 5. MAX ] 6.0004.030
- (78.56 MAX)
Lead-screw [69.34:0.20] 3.093 MAX
27302008 |~ [1.50+0.25]
Dimensions = (mm) inches ; :059:.010
[17.96] |
Up to 18-in (457 mm) .707
standard screw lengths. i
Longer screw lengths | |
are available.
[15.88]
B - @.625
[9.98]
[6.58+0.25] -393 _’I = [304.8L12.7]
©.259+.010 THRU #7/16-14 UNC-2A (STANDARD INCH) 12"+1/2"
OR M12 x 1.75-6g (STANDARD METRIC) THREAD 5
TO BE WITHIN .030 (0.76) OF SHOULDER
(MUST BE SPECIFIED WHEN ORDERING) [12.723.2]
#20 AWG "1 7an
LEAD WiREs 1 —— 1/2'#1/8
[152.40+0.76]
External G e A T 600:03
Linear 3.398 sQ. | (7856 MAX) |
[69.34:0.20] [1.5020.25] 3.093 MAX
2.730+.008 .059+.010 —=|=—
- . ; SQUARE
Dimensions = (mm) inches T
(mm) H ]
Up to 12-in (305 mm) l
standard screw lengths.
Longer screw lengths
are available. L [15.88] m
625 — ]
EXTERNAL LINEAR NUT
[31.75] |_[9.98] T
[6.58:0.25] = (20.52] - ey
.58+0. — 12"¢1/2"
[57.15] ®1.125
©.259+.010 THRU 32250 A
#20 AWG
LEADWIRES
3X ¢.313 (7.95)ON [12.70] (12.7£3.2)
@1.750 (44.45) BOLT CIRCLE =— .500 1/2£1/8
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Ordermg COde and Performance Curves

Haydon Kerk Motion Solutions, Inc.

www.haydonkerkpittman.com ¢ Phone: 800 243 2715

S\Haydo

Motion Snlunnns

Identifying the Hybrid part number codes when ordering

nkerd | AMETEK

ADVANCED MOTION SOLUTIONS

International: 203 756 7441

E 87 H 4 C -1 2.85 | = | 910
Prefix Series Style Coils Code ID Voltage Suffix
(include number Resolution
- - F=18° 4 = Bipolar 2.85=2.85VDC Stroke
Sg:ﬁ Wtr'lzn designation Non-captive (4F:Nire) Travel/Step 05 =5VDC Example: -910 = 1-in
foIIO\?ving) 87 = 87000 H = 1.8° Captive 6= Unipolar 3 =.0005-in 12 =12VDC (Refer to Stroke chart on
) or External (6 wire) (.0127) Captive motor series
A = A Coil (Series (use “E” or B =.000625-in Custom V product page 115.)
(See AC numbers “K” Prefix (.0158) available Suffix also represents:
Synchronous  rePresent ap- for External C =.00125-in 800 = Metri
page 189) pr_oxmate version) (.0317) - = Metric
E = External width of motor Y = .0025-in -900 = External Linear with
K = External body) (.0635) grease and flanged nut
with 40° Z = .005-in -XXX = Proprietary suf-
thread form NOTE: Dashes must be included in (.127) fix assigned to a specific
P = Proximity Part Number (—) as shown above. customer application. The
Sensor For assistance or order entry, call our Mdgn -m identifier can apply to either
S = Home engineering team at 203 756 7441. www.HaydonKerkExpress.com a standard or custom part.
Switch Standard products available 24-hrs.

87000 Series: Size 34 Single Stack Stack Performance Curves

T 2800
FORCE vs. PULSE RATE |
.0005” (.0127)[ 3]
e Chopper —+ —+ 2400
o Bi olar 00 IR T T TR, Ret_:orpmgnd_(_ed ......
o 000625 5 | Load Limit — { 5000
* 100% Duty Cycle . T (_015875)-
¢ 8:1 Motor Coil to Drive __ 400 1600 =
Supply Voltage 48 —+ 00125” T <
@ .625 (15.88) = 3001 (.03175) g
Lead-screw > o 1 1~ 1200 ©
o]
L 500 .0025” (.0635) L soo
100 N~ + 400
4 .005” (.127)[ Z |
0 i i i i i i i | 0
FORCE 0 100 200 300 400 500 600 700 800 900 1000
vs. LINEAR VELOCITY Pulse Rate: Steps/sec
700
e Chopper 7+ 3000
nopp .0005” 3]
* Bipolar 600 | (.0127)
« 100% Duty Cycle \‘/ 1 2500
« 8:1 Motor Coil to Drive 500 A e R ‘?E-’:-a'-g-'-'ﬁ%:-i‘-:fg ---------
Supply Voltage .000625~ 4 2000
PPl 9 0 .625 (15.88) _ ¥ (-015875) .
Lead-screw > ¢400T £
i = 4 1500 8
NOTE: All chopper drive curves were @ ann | .00125” "~ 2
created with a 5 volt motor and a 40 volt g 300 / (.03175) e
ower supply. w W 4
p pply. 2004 .%062355 1000
Ramping can increase the performance S ) "
of a motor either by increasing the 1004 (010257) [z] 4 500
top speed or getting a heavier load .
accelerated up to speed faster. Also, | | | M
deceleration can be used to stop the 0 1 1 . . . ' 0

motor without overshoot.

With L/R drives peak force and speeds
are reduced, using a unipolar drive will
yield a further 30% force reduction.

|
15 2 25 3
0.8) (63.5)

(38.1) (50.8) (76.2)

3.5

(88.9)

Linear Velocity: in/sec (mm/sec)
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Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Integrated Connectors for Series 28000, 35000 and
43000 Hybrid Stepper Motor Linear Actuators

Motor Connector: Hybrid Sereies 28000, 35000 and
JST part # S06B-PASK-2 43000 (Size 11, 14, and 17) linear

Mating Connector: actuators are available with an in-
JST part # PAP-06V-S tegrated connector. Offered alone
Haydon Kerk Part #56-1210-5 (12 in. Leads) or with a harness assembly, this

Wire to Board Connector: connector is RoHS compliant and
JST part number SPHD-001T-P0.5 features a positive latch in order

for high connection integrity. The

- - - connector is rated up to 3 amps
Pin #)  Bipolar Unipolar Color and the mating connector will han-
1 |Phase 2 Start | Phase 2 Start G/W dle a range of wire gauges from
2 e Phase 2 Common|  — 22 to 28. This motor is ideal for

pe 43000 Series, those that want to plug in directly
3 |Phase 2 Finish| Phase 2 Finish | Green Size17 captive to pre-existing harnesses.
4 |Phase 1 Finish| Phase 1 Finish | R/W with integrated
conector
5 Open Phase 1 Common| -
6 |Phase 1 Start | Phase 1 Start Red

Integrated Connectors: Dimensional Drawings

Dimensions = (mm) inches

28000 Series: Size 11 Integrated Connector 35000 Series: Size 14 Integrated Connector
[28.00] (35.2 MAX) |
0 1.102 | 01.386 MAX =

(A
J

N
v

ol [ [

(7.20]
0.28

I

@) |—|  [7.20]

0.28
JST SO06B-PAS K-2j 7
(LF)(SN)

= (12.70)
I———/ 0.50 =

JST SO6B-PASK-2
(LF)(SN)

[12.70]
0.50

61 e [15.50] ]
0.61

43000 Series: Size 17 Integrated Connector

[42.2 MAX]
]

[— —_—

1.66 MAX SQ

] f—  (7.20]
0.28

JST SO6B-PASK-2

|l [15.50] LF)(SN;
o5 HEN 0.50

[12.70)
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Encoders designed for all sizes of hybrid linear actuators:
Series 21000, 28000, 35000, 43000, 57000 and 87000

All Haydon® hybrid linear actuators are available with specifically designed encod-

ers for applications that require feedback. The compact optical incremental encoder
design is available with two channel quadrature TTL squarewave outputs. An optional
index is also available as a 3rd channel. The Size 8 encoder provides resolutions for
applications that require 250 and 300 counts per revolution. The Size 11, 14 and 17
encoder provides resolutions for applications that require 200, 400 and 1,000 counts
per revolution. The Size 23 and 34 encoder is offered in resolutions of 200, 400, 1,000
and 2,000 counts per revolution. Encoders are available for all motor configurations —
captive, non-captive and external linear.

Simplicity and low cost make the encoders ideal for both high and low volume
motion control applications. The internal monolithic electronic module converts the
real-time shaft angle, speed, and direction into TTL compatible outputs. The encoder
module incorporates a lensed LED light source and monolithic photodetector array with
signal shaping electronics to produce the two channel bounceless TTL outputs.

Electrical Specifications

Minimum | Typical | Maximum | Units
Input voltage 4.5 5.0 5.5 VvDC
Output signals 4.5 5.0 5.5 VvDC

¢ 2 channel quadrature TTL squarewave outputs.

¢ Channel B leads A for a clockwise rotation of
the rotor viewed from the encoder cover.

* Tracks at speeds of 0 to 100,000 cycles/sec.

¢ Optional index available as a 3rd channel

. Size 23 with encoder
(one pulse per revolution).

Operating Temperature
Single Ended Encoder

Size 8
with encoder

Size 17 with
encoder

Single Ended Encoder Pinout
Size 11, 14, 17 23, 34

Size 8 Pinout - —
Minimum | - 10°C (14°F) Size 8 Connector Pin #| Description
Maximum | 85°C (185°F) Connector Pin # | Description 1 Groun.d

1 +5 VDC Power 2 Index (optional)
Size 11,14, 17,23, 34 2 Channel A 3 Channel A
Minimum |- 40°C (- 40°F) 3 Ground 4 +5 VDC Power
Maximum | 100°C (212°F) 4 Channel B 5 Channel B

Mechanical Specifications

Maximum
Acceleration 250,000 rad/sec?
Vibration (5 Hz to 2 kHz) 20g

Resolution 4 standard Cycles Per Revolution (CPR) or Pulses Per Revolution (PPR)
Size 8 Encoder Size 11, 14 & 17 Encoders

CPR | 250 | 300 CPR | 200 | 400 |1000*
PPR | 1000 | 1200 PPR | 800 | 1600 |4000*
Others are Size 23 and 34 Encoders
available.

CPR | 200 |400* | 1000 | 2000
PPR | 800 [1600*| 4000 | 8000

*Index Pulse Channel not available.
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Differential Ended Encoder
Pinout
Size 11, 14, 17 23, 34

Connector Pin #| Description

1 Ground

Ground

— Index

+ Index

Channel A —

Channel A +

+5 VDC Power

+5 VDC Power

OO N[O~V

Channel B —

—_
o

Channel B +
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Hybrid Encoders: Dimensional Drawings

Dimensions =

[mm]
inches

57 mm with 57000 Series Size 23

Dlmensmnal Drawings
Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

NOTE: Lead-screw extends beyond encoder on specific captive and non-captive motors
External linear shaft extension is available upon request

21 mm with 21000 Series Size 8
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Refer to NOTE above

30 mm with 35000 Series Size 14
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30 mm with 28000 Series Size 11
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Refer to NOTE above

30 mm with 43000 Series Size 17
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Refer to NOTE above
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Refer to NOTE above

57 mm with 87000 Series Size 34
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Encoder Ready Option for all sizes of Hybrids

Haydon Hybrid Linear Actuators can now be manufactured as an encoder ready actuator.
These encoder ready actuators can be used to install several popular hollow shaft encoders.
They are available with an extended rotor journal and a threaded rear housing. The motors
use a proprietary manufacturing process which incorporates engineering thermoplastics in the
rotor drive nut and a stainless steel Acme lead-screw that allows the motor to be much more
efficient and durable than today’s more commonly used V-thread/bronze nut configurations.

Extended Rotor Journal for all Hybrid sizes

Haydon Hybrid Linear Actuators are available
with an extended rotor journal. This extended
rotor journal can be used for encoder
installation, manual adjustment, or flag
installation for a positioning sensor.

Size 23 Mounting
Face Plate for Size 17 Hybrids

Haydon Kerk Motion Solutions, Inc. offers a Size 23
mounting pattern for its hybrid 43000 Series, Size 17 linear actuators.

Home Position Switch for Hybrids

A miniature electronic home position switch capable of monitoring the home positions of linear
actuators. The switch mounts on the rear sleeve of captive linear motors and allows the user
to identify start, stop or home postions. When ordering motors with the home position switch,
the part number should be preceded by an “S” prefix.

End of Stroke Proximity Sensor for all sizes of Hybrids

The sensor incorporates a hall effect device, which is activated by a rare earth magnet
embedded in the end of the internal screw. The compact profile of the sensor allows
for installation in limited space applications.

The sensor has virtually unlimited cycle life. Special cabling and connectors can also be provided.
When ordering motors with the proximity sensor, the part number should be preceded by a “P” prefix.

Black Ice® and Kerkote® TFE Coated Lead-screws
(certain conditions apply)

Where applications require the use of a “greaseless” screw and nut interface Haydon Kerk
Motion Solutions offers TFE coated lead-screws.

A “dry” (non-lubricated) TFE coated lead-screw provides improved performance in both life
and thrust as compared to a conventional stainless steel lead-screw. TFE can be applied to
a wide variety of lead-screw pitches and is available for Haydon® brand captive,
non-captive and external linear linear actuators.

Integrated Anti-backlash Nut for Hybrids

All sizes (except 87000 Series, Size 34) of captive and non-captive hybrid
stepper motors can be equipped with an integral anti-backlash feature.

There is a normal backlash between the lead-screw and integral rotor nut.
Haydon® actuators are designed for millions of cycles. However, over time
additional backlash could increase and eventually double. Haydon Kerk Motion
Solutions Integrated Anti-backlash nut can eliminate all backlash. Designed
specifically for the Haydon captive and non-captive hybrid motors, these nuts
use an opposing spring force to eliminate backlash between the screw and the
nut interface. The nuts will self-compensate and accommodate any wear.

Haydon Kerk Motion Solutions application engineers can help you select the
appropriate preload for your application.
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Size 14 Linear/Rotary Actuator

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Haydon® Size 14 Dual Motion actuators axially
move components to their insertion positions

and then rotate it

The actuators are based on unique, patented
designs and incorporate proven motor technol-
ogy. These units simplify product development
by replacing what would otherwise be far more
bulky and complex mechanisms. Another
feature of this design is to provide an electric
motor in which linear and rotary motions are
controllable independently of one another.

For a rotary/linear motor, it is desirable that the
linear and rotary motions be controllable inde-
pendently of one another. These devices can
be run using a standard two axis stepper motor
driver. Performance can be enhanced using
chopper and/or microstepping drives.

Technical Specifications

35000 Series: 1.8° Step Angle

35000 Series: 0.9° Step Angle

T Lirln7asrt Il:pagi (():r(:;er Linear t_oa_c: Order
ssooosores | TrvellStep | Limit |Code) | | mauel/Step | Limil | Code
with 47 mm 0.00006 | 0.0015*| 10 |44.4| U 0.00003 |0.00076*| 10 |44.4| BP
NEMA 0.000098*| 0.0025 | 10 |[44.4| AA 0.00005*| 0.00125 | 10 [44.4| AY

0.00012 | 0.0030*| 15 | 67 | N 0.00006 | 0.0015*| 15 | 67 | U
0.00019*| 0.005 | 15 | 67 | AB || 0.000098*| 0.0025 |15 | 67 | AA
0.00024 | 0.0061*| 15 | 67 | K 0.00012 | 0.0030*| 15 | 67 | N
0.00039*| 0.01 |15 | 67 | AC 0.00019*| 0.005 | 15 | 67 | AB
0.00048 | 0.0121*| 15 | 67 | J 0.00024 | 0.0061*| 15 | 67 | K
Identifying the 0.00078*| 0.02 | 15| 67 | AD || 0.00039*| 0.01 |15 | 67 | AC
Series 35000 Series 0.00157*|  0.04 |15 | 67 | AE || 0.00079*] 002 [15| 67 | AD

dual motion part number
codes when ordering

*Values truncated

Standard motors are Class B rated for
maximum temperature of 130°C.

LR 35 H H 4 J -| 05 |=| 910
Prefix Series Rotary Linear Coils Code ID Resolution Voltage Suffix:
LR - Li , number Step Step 4 — Bivol Travel/Step 05 —5VDC  Stroke
= Linear, i i = Bipolar R o =
Rotary designation Angle Angle ( 4?Nire) 1.8° Step Angle| 0.9° Step Angle 12 =75VDC Example: -910
35 =35000 H-= 18° H= 18° 6 = Unipolar U =.00006-in | BP =.00003-in SP = Mixed = 1-in (26 mm)
K= 0.9° K= 0.9° (6 wire) (.0015) (.00076) Voltages _yxx =
M= 18° AA =.000098-in| AY = .00005-in Custom V Proprietary
Double (.0025) (.00125) available .
Stack N =.000124n |U =.00006-in suffix
P= 09° (.0030) (.0015) assigned to
Double AB =.00019-in | AA =.000098-in a specific
Stack (.005) (.0025) customer
K =.00024-in [N =.00012-in application.
: : (.0061) (.0030) The identifier
NOTE: Dashes must be included in Part AC = .00039-in | AB = .00019-in can apply to
Number (=) as shown above. For (.01) (.005) either a
assistance or order entry, call our J =.00048-in | K =.00024-in standard or
engineering team at 203 756 7441. (.0121) (.0061) custom part
AD =.00078-in | AC = .00039-in ’
NOTE: SEE PAGE 87 (.02) (.01)
35000 SERIES HYBRID FOR MORE AE =.00157-in | AD =.00078-in
DETAILED MOTOR INFORMATION (:04) (.02)
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Dimensional Drawings

[1.898 MAX] —| Dimensions = (inches) mm

O 48.20 MAX
—— [1.57:0.01] — Standard strokes available:
O 40.0:0.2 1-in. (26 mm), 2-in. (51 mm) and

4-in. (102 mm). Customized strokes
available to 6-in. (152 mm)

Va N
\ U
STROKE DIM. “A” |SUFFIX [M4x0.7 thread
0.50 (12.7)|3.9 (99.3)| -905 —805
1.00 (25.4)|4.409 (112.0)| -910 -810
2.00 (50.8)(5.409 (137.4)| -920 - 820
Va any 4.00 (101.6)|7.409 (188.2) | —940 -840
WV
[0.169] \_ [0 8 66+0.000] DIMENSION "A" MAX
4X @4.29 -0.002 [ ,
THRU 000 _o L [0.189+0.060
$220 05 4.79+1.52
— RETRACTED
MINIMUM STROKE 1\ |
[0.250] | g | 1 ._I
6.35 ~—
; i ROTARY
#8-32 UNC-2A (STANDARD INCH) i
OR M4 x 0.7-6g (STANDARD METRIC) r T N
THREAD TO WITHIN 0.76 (.030) OF SHOULDER | ] ] B
[0.080:0.010] |[= [
2.03+0.25 —~ [~ [0.19] [1.378 MAX]
— 49 O 35.0 MAX

TORQUE vs. PULSE RATE: ROTARY FUNCTION
Bipolar * 100% Duty Cycle

121 Chopper Drive T°

8:1 Motor Coil to Drive Supply Voltage 48

104 47

L/R Drive

- +6 T
£ 81 S
8 T° <
N 6 1 g
g T* ¢
= (]
e a4l +3 "

42

241

41

0 i i I I i i i 0

0 200 400 600 800 1000 1200 1400 1600

Pulse Rate: full steps/sec

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster.
Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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Size 17 Linear/Rotary Actuator

Haydon Kerk Motion Solutions, Inc. * www.haydonkerkpittman.com ¢ Phone: 800 243 2715 ¢ International: 203 756 7441

Haydon® Size 17 dual motion actuators provide
linear and rotary motions, controllable
independently of one another

For a rotary/linear motor, it is desirable that the linear and rotary
motions be controllable independently of one another. These

devices can be run using a standard two axis stepper motor driver.
Performance can be enhanced using chopper and/or

microstepping drives.

The actuators are based on unique, patented designs and

incorporate proven motor technology. These units simplify product

development by replacing what would otherwise be far more

bulky and complex mechanisms.

Identifying the 43000 Series Dual Motion
part number codes when ordering

43000 Series
Dual Motion
with 57 mm NEMA

LR 43 H H 4 J - 05 = 910
Prefix Series Rotary Linear Coils Code ID Resolution Voltage Suffix:
LR =Linear/ Mumber  Step Step 4 = Bipolar Travel/Step 05 =5VDC  stroke
Rotary designation Angle Angle (4 wire) 1-8° Step Angle | 0.9° Step Angle 12 =75VDC Eyampe:
43=43000 H=18 H=18" 6=Unipolar N =.00012n |U =.00006in SP =Mxed ~_g70-
K=09 Ks=09 (6 wire) (:003) (:0015) M98 1.in (26 mm)
M- 18° = .000125-n |BB=.0000625-n  Custom V
Double (.0031) (.0016) available ~ —XXX'=
P =.00015625-in |V =.00007825-in Proprietary
Stack (.0039) (.00198) suffix
P=109 AB=.00019-in | AA=.000098-in assigned to
Double (.005) (.0025) a specific
Stack K =.00024-in N =.00012-in customer
(:006) (003) application.
9 =(-g%g§~;’"” 7= (-332112)5"” The identifier
A =.0003125-in |P =.00015625-in can apply to
(.0079) (.0039) either a
AC=.00039-n |AB=.00019-in standard or
(.01) (.005) custom patrt.
J =.00048in |K =.00024-in
(0121) (.006)
3 =.0005-in 9 =.00025-in
(.0127) (.0063)
B =.000625-n |A =.0003125-in
(.0158) (.0079)
AQ=.00098-in  |BG=.00049-in
(.025) (.0125) - NOTE: Dashes must
Q =.00096-in J =.00048-in be included in Part
(.0243) (o121) Number (-) as shown
C =000125-n |B =.000625-in above.
(.0317) . (:0158) ) For assistance or
BH =('gg1)96"” AQ:('?)Z%?S"” order entry, call our
R =000192-n |@ =.00096-in ggg";‘;‘gr;ﬁfam at
(.0487) (.0243) :
Y =.0025-in C =0.00125-in
(.0635) (.0317)
AG=.00375-n |AF =.001875-in  NOTE: SEE PAGE 95
(.0953) (.0476) 43000 SERIES HYBRID
Z = .005-in Y =.0025-in FOR MORE DETAILED
(127) (.0635) MOTOR INFORMATION
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Technical Specifications
43000 Series: 1.8° Step Angle 43000 Series: 0.9° Step Angle

Linear Load |Order Linear Load |Order
Travel / Step Limit | Code Travel / Step Limit | Code
inches mm |lbs N | ID. inches mm |lbs N | ID.
0.00012 | 0.003*[30(133| N 0.00006 | 0.0015*30|133| U
0.000125 |0.0031*|30({133| 7 0.0000625 | 0.0016*/30(133| BB
0.00015625 | 0.0039%|30|133| P 0.00007825 |0.00198*30|133| V
0.00019*| 0.005 |30(133| AB 0.000098*| 0.0025 |30(133| AA
0.00024 |0.0060*[30(133| K 0.00012 0.003*/30|{133| N
0.00025 |0.0063*|30(133| 9 0.000125 | 0.0031*30(133| 7
0.0003125 | 0.0079*|50(222| A 0.00015625 | 0.0039*50(222| P
0.00039*| 0.01 |50(222| AC 0.00019* 0.005 |50(222| AB
0.00048 | 0.0121*|50(222| J 0.00024 | 0.0060*|50(222| K
0.0005 | 0.0127*|50(|222| 3 0.00025 | 0.0063*50(222| 9
0.000625 | 0.0158*|50(222| B 0.0003125 | 0.0079*50(|222| A
0.00098*| 0.025 |50(222| AQ 0.00049* 0.0125 |50(222| BG
0.00096 |0.0243*|50(222| Q 0.00048 | 0.0121*/50(222| J
0.00125 | 0.0317*|50|222| C 0.000625 | 0.0158*50|222
0.00196*| 0.05 |50(222| BH 0.00098* 0.025 |50(222| AQ
0.00192 | 0.0487*|50|222| R 0.00096 | 0.0243*50(222| Q
0.0025 |0.0635 |50(|222| Y 0.00125 | 0.0317*/50|222| C
0.00375 | 0.0953%|50(222| AG 0.001875 | 0.0476*|50(222| AF
0.005 | 0.127 [50(222| Z 0.0025 | 0.0635 [50(222| Y
*Values truncated Standard motors are Class B rated for

maximum temperature of 130°C.

Dimensional Drawings DIMENSION "A" MAX -
Dimensions = (inches) mm [0 18740 039]
4.75+1.00
RETRACTED
MINIMUM STROKE :gﬂ 1
[2.250+0.015] [0.250]
O 57.15:0.38 6.35 -
[1.86+0.01] _EE ROTARY
O 471202 ~ |

#8-32 UNC-2A (STANDARD INCH)
OR M4 x 0.7-6g (STANDARD METRIC)
THREAD TO WITHIN 0.76 (.030) OF SHOULDER | |

|1 [0.075:0.010] I_
1.91£0.25 [1.701 MAX]
[0.19] O 43.20 MAX
47
oopp]  Sendardstokes | STROKE | DIM. “A” |SUFFIX|M4x0.7 thread
+U. avallaple:
\[‘-500-0.002 tin.(26mm), [0.50 (12.7)[3.9  (99.3)| -905 —805
0.00 2-in. (51 mm)
@381 505  and 4-in. 1.00 (25.4)|4.409 (112.0)| —910 -810
(102 mm).
L [%205] Customized 2.00 (50.8)|5.409 (137.4)| —920 - 820
4X 5.2 strokes available
THRU 10 6-in. (152 mm) 4.00 (101.6) |7.409 (188.2) | —940 -840
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Linear Performance Curves

International: 203 756 7441

TORQUE vs. e 14
. 18 4 Chopper Drive
PULSE RATE: 8:1 Motor Coil to Drive Supply Voltage | 12
ROTARY FUNCTION 6T
141 110
* Bipolar E 12l L/R Drive 'g
« 100% Duty Cycle 5 0l 182
Y S
5 st 16§
o =
= 61 14
44
51 42
0 i I i i I i I i 0
0 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: full steps/sec
FORCE 1% T 800
VS. .00012” (.003048) E g .218 (554) Lead-screw
PULSE RATE: 160 1 + 700
LINEAR FUNCTION 1404
” 4 600
100 ] :00024”(.006096) K]
® Chopper ~ .00006” , 175 o
e Bipolar 3 100 + (.0015) E '888%3) %’
* 100% Duty Cycle 3 804 \ ™ 5
* 8:1 Motor Coil to 5 N +300 "
Drive Supply Voltage T 00048 (01210 T3 T —— S\ Recommended _
401  .00096” (.024384) [Q] Load Limit 200
s
201 -00192”(.048768) [R | | 100
0 I } I } I . 0
0 200 400 600 800 1000 1200 1400 1600 1800
Pulse Rate: full steps/sec.
180 = 800
FORCE vs. 0 .218 (5.54) Lead-screw
LINEAR VELOCITY "7\ i1 -+ 700
o 1404\ (-0030) — 600
» Chopper 12044 | :00024” ]
* Bipolar _ (.0060) 500
* 100% Duty Cycle £100T -00048~ 1 a0 g
* 8:1 Motor Coil to 9 80 100006 8
. 2 (-0015) " A 300 &
Drive Supply Voltage S .00096 [Q 300
CTINS (024302 ] Recommended |
1 .000078” Load Limit =200
40 (.00198)
A .00192” 4100
20 (.0487) [R]
0 l m— 0
0 0.5 1.5 2 25 3 35
(12.7) (25.4) (38.1) (50.8) (63.5) (76.2) (88.9)

Linear Velocity: in./sec (mm/sec.)

NOTE: All chopper drive curves were created with a 5 volt motor and a 40 volt power supply.

Ramping can increase the performance of a motor either by increasing the top speed or getting a heavier load accelerated up to speed faster.

Also, deceleration can be used to stop the motor without overshoot.

With L/R drives peak force and speeds are reduced, using a unipolar drive will yield a further 30% force reduction.
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